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Every maintenance man has his 
own individual problems, but 
there’s one that’s universal—main- 
taining steam return lines, which 
are always exposed to severe 
corrosion. 

The condensate itself attempts 
to dissolve any material it touches. 
Carbon dioxide,* released in the 
boiler and carried over with the 
steam, forms an extremely active 
acid . . . and difficulties from this 
source are often increased through 
certain feed-water treatments. 
Finally, oxygen is frequently pres- 
ent in harmful amounts .. . espe- 


Corrosion 


costs you more than 


Wrought Iron 


cially in vacuum systems. These 
add up, generally, to vicious attack 
on the steam return lines, and 
troubles for the engineer. 

Ordinarily it is undesirable to 
make “blanket’’ recommendations 
without careful preliminary study 
of the local conditions. But in the 
case of steam return lines, black 
wrought iron has been used in so 
many applications with such uni- 
form success that sound engineer- 
ing permits a flat “OK.” 

Any comprehensive listing of 
wrought iron service records is out 
of the question .. . but if you are 


currently repairing any steam r 
turn lines, or contemplating a 
new construction, our Engineerinj 
Service Department will be gla 
to give you case histories. As 
also, for a copy of our technic 
bulletin, ‘Wrought Iron for Piping 
Systems,”’ which contains som 
helpful information on the gener 
subject of corrosion, and how i 
combat it. 

A. M. Byers Company. Estab 
lished 1864. Offices in Pittsburgi 
Boston, New York, Philadelphia 
Washington, Chicago, St. Lo 
Houston, Seattle, San Francisco. 
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On the cover, three girls at work inside 
of a Douglas bomber symbolize the major 
role being played by upwards of 
5,000,000 women war workers. The 
change-over to mass production methods, 
notably in the aircraft plants, has en- 
abled industry to make full utilization of 
unskilled help. Kodachrome from OWI. 
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Binrasric? Not at all. Poor packaging is helping to sink rail shipments at h 
rate of 275,000 loss claims a month in the U. S. Vital materials are being w ’ 
. .. manpower is being wasted . , . shipping space is being wasted . . . Victory is beim 
delayed . . . unnecessarily. 

Inferior packaging may appear more economical. It isn’t. A few additional pennil 
invested in sufficiently rugged and properly engineered corrugated boxes insure pro@ 
tion factors worth hundreds of dollars. 

If you’re concerned with safer delivery of your products . . ..and who isn’t? ...4 
the H & D Package Laboratory to analyze your corrugated shipping boxes. They a 


show you practical ways to armor your products . . . and save you money, 


Protect the Prodwel =. 


BETTER SEE Y6{Y AUTHORITY ON PACKAGING - 





WRITE FOR THESE FREE PACKAGING "TEXT-BOOKLETS" You'll find them invaluable as a handy stpetresher 
practical information on every phase of shipping 
distribution, they'll save you time and trouble all 
‘round. For free copies, write ..« 


HINDE & DAUCH, Executive Off 
4347 Decatur Street, Sandusky: © 
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Aviation—A Progress Report 
The Lessons of War Become the Key to a Richer Peace 





UNISIA, PANTELLERIA, SICILY — stepping stones 

to momentous events! But that is not all. For 
they spell out across the blue waters of the Medi- 
terranean a pattern of invasion that has progressed 
far since last summer’s first major Commando oper- 
ation against the French coast. 

From Dieppe, you remember, too many of the 
raiders never got back. But in ‘lunisia, and on 
through Sicily, the Allied might plowed inexorably 
forward, winning objective after objective at a sur- 
prisingly low cost in casualties. Air supremacy over 
the battlefield? Yes. But we have learned, too, how 


to save lives and shorten 


1 


The inference is clear. Effective prosecution of 
the war will require smaller ground combat forces 
and much larger air forces than some of our strate- 
gists once thought. 

Our most urgent need, then, is for ever-mounting 
fleets of aircraft. And, fortunately, this is just what 
we are getting. The American aircraft industry now 
is producing as many airplanes as all the rest of the 
world combined. In 1938 we made 100 planes a 
month. Now we make three times that many in a 
single working day. By the end of 1943, our pro- 
duction rate will be about 10,000 a month. 

But at this stage of the 





the war by strategic air 
bombardment as a prelude 
to invasion. 

Thus the bombardment 
plane—rarely seen by the 
doughboys on the fighting 
fronts—is destined to save 
their lives by hundreds of 
thousands in the decisive 
attacks that are to come. 





This fact is confirmed by 


This is the fifteenth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers. They 
are dedicated to the purpose of telling 
the part that each industry is playing in 
the war effort and of informing the pub- 
lic on the magnificent war-production ac- 
com plishments of America’s industries. 


war, types of planes are 
more important than mere 
numbers. In the early 
months the program was 
heavy, and properly so, 
with single-engine trainers. 
Then, as training planes 
accumulated, the empha- 
sis shifted to heavier types. 


Now we are turning out 





multi-engined, bombers at 





the cold calculations of 

the responsible strategists. It will give renewed 
courage and confidence to every member of the 
armed forces and of the home fronts throughout 
the United Nations. 

For instance: thorough strategic bombardment 
of an objective reduces by nearly fifty per cent the 
surface forces required for invasion. Anticipated 
losses are reduced from more than fifty per cent of 
the original ground force to about twenty per cent. 
Precision bombardment —as used on railroad objec- 
tives in Rome —reduces this percentage of loss still 
further when it is followed by offensive action on 
the ground. 


a rate that is the envy of 
the entire world. Some months ago the President 
revealed that we were manufacturing 500 long-range 
bombers every month. The figure was conservative 
even then. And soon we shall be producing planes 
of this one type at a rate adequate to replace the 
normal losses of a fleet of at least 1000 American 
heavy bombers operating as continuously as the 
weather will permit. 

A glimpse of the poundage production may help 
us still further to evaluate the miraculous achieve- 
ments of the aviation industry as a whole. It was 
89,000,000 in 1941 291,000,000 in 1942... 
911,000,000 in 1943... and 1,417,000,000 in 1944 





—if we need it. ‘here you have the magnificent 
record of the American aircraft manufacturing in- 
dustry —a monument to the cooperation of indus- 
try, labor, government, and to all-out teamwork 
between the aviation industry and those other in- 
dustries which have converted their facilities to the 
manufacture of airplanes. 

What of our enemies and our Allies? 

German production probably has flattened out 
at 2500 a month — with downward revision in im- 
mediate prospect. Japan may be able to produce as 
many as 1000 planes a month — until we get our 
new long-range super-bombers in sufficient numbers 
to whittle down that figure. Italy may be able to 
turn out her 500 a month — for a little longer. At 
best the maximum Axis monthly total is +000. 

Add to our monthly score of nearly 8000, a total 
of approximately 4000 for Britain, Canada and 
Russia, and the United Nations score comes to 
12,000 monthly. There we have a three to one ad- 
vantage for our side. And between our own rising 
production and the brilliant operations of our 
bomber commands we should soon boost the ratio 
well above that figure. Therein lies the certainty of 
continued and growing air superiority over all the 
far-flung battlefields. 

The critics of American airplane quality have been 
silenced ever since the ratio of enemy combat losses 
to our own on bombardment missions surpassed 
four to one. In the Pacific where our heavily armed 
and armored planes are knocking off the desperately 
stripped racing craft of the Nipponese, enemy losses 
often run as high as eight to one or more. In the 
Mediterranean theater, where the Italians were 
abandoned by their Allies, the story is much the 
same. Only in the well-defended homeland of the 
Nazis do we sometimes drop below the average, but 
even in those rare instances the ratio is still well in 
our favor and the effectiveness of our bombardment 
is adding constantly to our margin. 

a * 

Behind the production lines the battle of research 
and design still rages. In many a laboratory night- 
shift, on many a secret test field, new and terrible 
surprises for the enemy are in the making. Super- 
bombers, destined for Tokyo, have long since passed 








out of the design stage and the Japanese may lear 
about them almost any day. New discoveries de. 
. . - f ? 
signed to sow swift and silent devastation, are farther 
along than our enemies believe. No longer will f 
or storm or night be permitted to fight on the side 
of our foes. 

The men of science who are toiling to broaden 
the horizon of our knowledge stand today on the 
threshold of discoveries that have been sought for 
centuries. New reservoirs of power may soon exert a 


profound influence in many fields of technology 


and through them on our way of life. 

Once the war is won these new discoveries wil] 
be translated into better living. No longer will 
countless thousands spend their lives within their 
own communities or countries. New efficiencies in 
transportation will bring world travel within the 
reach of many who once had to stay at home. New 
family vehicles will navigate the skyways as easily 
and safely as the highways. Already more than a 
dozen manufacturers of airplanes, ships, automo- 
biles, and electrical equipment are designing, build- 
ing, or flying rotary-winged aircraft such as the 
helicopter or autogyro to meet the needs of tomor 
row’s families. New and safer aircraft of the fixed- 
wing type are ready for production as soon as 
materials become available. 

The quality that now makes each of our war 
planes worth so many of those built by our ene- 
mies will be translated into the sturdy reliability 
demanded by peacetime operation. The devices that 
seek out and find our enemies behind the veil of 
fog or darkness will, after the war, reduce weather 
hazards to the point where they will be no greater 
in the air than on the ground. 

Science and industry will continue to do their 
jobs and do them well. But if the world is to be 
made a better place for men to live in, statesman- 
ship must not fail to do its part. 


President, McGraw-Hill Publishing Company, Ine. 
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Will Labor Now Comply? 


Are there to be penalties for unions as well as 
employers? The outlook for at least partial gov- 
emment control over unions was brightened late 
lst month by the President’s letter to William 
H. Davis, WLB Chairman, and his Executive 
Order to the Director of Economic Stabilization 
(both reproduced elsewhere in this issue). They 
authorize cancellation of draft deferments of indi- 
vidual employees who refuse to comply with 
WLB orders and permit withholding or with- 
dawing from a non-complying labor union any 
benefits, privileges, or rights accruing to it under 
lms or conditions of employment. 

Full power to enforce compliance on the part 
itindividuals seems to have been given Selective 
Service and the War Manpower Commission by 
the Executive Order, in that draft deferments and 
imployment privileges can be canceled. To the 
fatent that work-or-fight means work, individuals 

i stay on the job and behave themselves. - If 

would just as soon fight as work, they may 
thoose to kick up a strike ruckus before induction. 

Enforcement of WLB orders against unions is 
ndtas simple. First, the plant must be taken over 
Wy the government—actually a penalty for the 
mployer, not the union. Then and then only can 

“Denefits, privileges, or rights” be withheld or 
mithdrawn. 

lf the benefits, privileges, or rights happen to 
consist of checked-off dues, the government 
agency taking over can secure the authority to 
withhold the funds from the union, but only in 


escrow for the union. Just as soon (or just as late) 
as compliance is given, the funds are turned over. 
There is really no penalty; a bank could not keep 
the money any safer. 

The President’s letter to Mr. Davis permits the 
WLB to make concessions to labor rather than 
invoke penalties. This is not an unimportant con- 
cession ‘when such “outs” for labor as extra vaca- 
tion pay and a 48-hour week with time-and-a-half 
for hours over 40 are considered. Says the letter, 
“The Board may, of course, on its own motion, 
except during government operation, modify its 
orders in any way it deems appropriate to insure 
compliance.” 

Despite the obvious weakness of these arrange- 
ments for punitive action, efhicacy of the order 
may be proved in practice. The enforcement 
powers granted will be really worth while if the 
WLB is always as firm as it was when, as a punish- 
ment for wartime strikes, it refused a maintenance 
of membership and dues check-off contract to 
Chrysler CIO United Automobile Workers. 

Immediate benefit to the war program may 
result from the Executive Order. But quite possi- 
bly this turn of labor affairs may mean only a 
belated recognition on the part of the administra- 
tion that some control over the activities of organ- 
ized labor is necessary. We are still a long way 
from a labor policy and a two-way labor law. 
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NEED ANY AMERICAN BE TOLD that the 
groundwork of our victories in Tunisia 
and Sicily was laid, months and even 
years ago, in the factories of the United 
States? Need any American be re- 
minded that the seeds of disaster on 
the battletields of the near future may 
be sown in those same factories today? 

Yet America is admittedly falling 
short of its attainable production 
schedules. We are all familiar with 
the technical and practical obstacles 
that stand in the way of increased pro- 
duction. Let’s recognize them. Even 
so, it is all too evident that our old 
enemy, the arch-saboteur Over-Con- 
fidence, is getting in some deadly 
work. 

Now anyone who makes such state- 
ments risks the accusation of pessi- 
mism. This is a risk well worth run- 
ning. There is a vast and eternal dif- 
ference between honest optimism and 
foolish complacency. We are entitled 
to feel optimistic because we have 
achieved much. But we have no right 
to a moment’s complacency when 
American lives are at stake. 
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And lives—hundreds of thousands 
of lives, perhaps—are at stake. 

It is a thrilling thing to realize that 
our casualties have so far been “light,” 
blessedly so, unbelievably so by con- 
trast with expectations. They have 
been “light” because our brilliantly 
trained troops have moved forward 
shielded by the greatest concentration 
of firepower, airpower, and seapower 
in military history. And they were 
“made in America.” 


The Stark Fact 


But is there really any such thing as 
a “light” casualty list? Isn't every 
single American casualty a tragic, irre- 
placeable loss which can never be 
measured in dollars and cents? 

The stark fact remains that our total 
casualties, from Pearl Harbor down to 
July 3, 1943, have run at the rate of 
one American fighting man _ killed, 
captured, wounded, or reported miss- 
ing every mine minutes. Is it possible 
to regard that fact with complacency? 
Is it pessimistic to warn that casualty 
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rates may rise if our war production 
rates decline? 

To emphasize the folly of com 
placency, let us seek a parallel in the 
realm of sport. The football game is 
in the second quarter. The home team 
is behind, 18 to 0. But the situation 
is far from hopeless. The varsity & 
in, full strength, and the attack 
beginning to roll. Clearly the home 
team is superior and will overcome its 
slow start in time. Its ground plays 
are clicking, its blocking is perfect, it 
passes are finding their marks. It rolls 
up one first down after another as tt 
smashes forward to the enemy’s goal. 

Does the home-team crowd, at this 
point, stop rooting and go home 
Does the home team relax? Does the 
visiting team give up? Do its partisans 
lose hope? Not if everyone sees the 
scoreboard. 

Let us look at the scoreboard of 
this war. 

The United Nations have recap 
tured a portion of North Africa. This 
is territory which was held by the 
Allies throughout the first W orld Wat 
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We have taken Sicily, which was 
Aled territory throughout the World 
War, and we are in a position, at this 
writing, to reclaim Italy, which fought 
on the side of the Allies throughout 
the World War. The area of Sicily is 
scarcely a tenth of the area of con- 
tinental Italy which, in turn, is only 
one-seventeenth of the area of Europe, 
exclusive of Russia. And, in mid- 
August of this year, Germany's armies 
still held a far larger portion of Rus- 
sia than they did ‘wiitie the Russians 
accepted defeat at Brest-Litovsk in 
1918. 

In the Orient, meanwhile, the Japs 
(who were our allies, however passive, 
in 1918) have, since 1940 alone, seized 
1,500,000 square miles of territory ex- 
clusive of the large areas of China 
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where Japan's occupation is imcom- 
plete. This has brought the resources 
of these conquered areas and at least 
110,000,000 of captive manpower, 
actually or potentially productive, 
under Nippon’s thumb. And as of 
mid-August this year we have recov- 
ered Guadalcanal, 2500 square miles 
in area; Attu, 325 square miles; and 
Munda. 

Mere area, of course, is riot the sole 
measure of strategic success. But we 
have learned, even in Sicily, that—no 
matter how effective our air attack— 
the ground forces must follow through. 
must, in the very nature of 
things, suffer losses as they move. 

And we have learned in the Orient 
that seemingly we shall find, every step 
of the way from Munda to Tokyo, a 
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green-clad Jap behind every tree who 
will have to be blasted out and killed 
before our armed forces can 
another step forward. 

Is it pessimism, then, to suggest that 
final victory may take time aT cost 
lives? I believe I am an optimist, for I 
believe that victory is within our grasp. 
I think we can put over the final 
smashing blows soon—if, with the 
song of victory on our lips, we redouble 
our productive efforts, rather than 
relax them. 

One thing we cannot afford to for- 
The manufacture of 75-mm. 
shells at Frankford Arsenal in Phila- 
delphia (or hand grenades in Toledo, 
or planes on the West Coast, or guns 
in Hartford) and the occupation of 
Sicily constituted one continuous mili- 


move 
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Harris &@ Ewing photographs 


“One thing we cannot afford to forget.is this: The 
manufacture of 75 mm. shells at Frankford arsenal 


tary opcration from the day the order 
for shells was accepted in Philadel- 
phia to the day the command to ad- 
vance was given in Sicily. 

The production order was a military 
order just as surely as the command 


to charge was a military order. Ex- 
cuses and letdowns are no more 
acceptable on the production front 
than they are on the military front. 
Yet recently an important military 
operation abroad had to be postponed 
because a single industrial plant at 
home suddenly slipped from a high 
production rate to an incredibly low 
rate of output. 

Now let us look at the production 
scoreboard. 

American industry has rolled up a 
truly magnificent record. When you 
look back and realize that, just a 
short time ago, we were virtually 
without a munitions industry, our 
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achievements seem almost incredible. 
From $1,463,000,000 of war produc- 
tion in January, 1942, the first month 
after Pearl Harbor, to $5,280,000,000 
for July of this year—that’s the record 
and it’s on the ‘scoreboard for the 
world to sec. 


A Challenge Accepted 


And industry put it there! All honor 
to the thousands of men in plant 
operation who accepted their country’s 
production challenge, rolled up their 
sleeves, and did the seemingly impos- 
sible. All honor to the millions of 
employees who have quietly given their 
level best, day in and day out, to the 
war effort. All industry and _ all 
America can take a great and honest 
pride in production rates which have 
risen constantly and are still rising. 

Nevertheless we must face the fact 


in Philadelphia (or hand grenades in Toledo, or 
planes on the West Coast, or guns in Hartford) .. 


that the scoreboard shows that we are 
not now fully meeting schedules. In 
the first six months of 1943, national 
production for war totaled 43 percent 
of the year’s scheduled total. This 
means that, in order to reach our goal 
at the year’s end, it would be necessary 
to increase production rates an average 
of 30 percent for the last half of 1943, 

To a real optimist, such an increase 
seemed—and still seems—possible. In 
July, therefore, we undertook a sub- 
stantially stepped-up schedule. We 
did not meet this schedule in every 
category, notably in airplanes. Plane 
production was magnificent, but it was 
still approximately 10 percent short 
of what the scoreboard says it should 
have been. It would be wrong not to 
be concerned about this fact. It would 
be wrong not to examine the humat 
factors involved to see whether there 
is any tendency on the part of amy 
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,.. and the occupation of Sicily constituted one for shells was accepted in Philadelphia to the day 


continuous military operation from the day the order 


lage number of people to forget the 
magnitude of the job ahead. Such a 
tendency, if it exists, can become very 
costly in terms of victories postponed 
and lives lost. And it is disturbing to 
have to report that recently there have 
been individual plants—exceptions, to 
be sure—in which not only the rate 
of production but production itself 
has fallen off as much as 25 percent 
for no clear, visible reason. 

What, then, is lacking? Why are 
we not meeting schedules? 

A foremost—perhaps the foremost 
—lmiting factor is the admitted 
xarcity of manpower. We need not 
blabor the reasons for this. Every 
Management knows that we are 
stetching our manpower reserves to 
the utmost. Every management is 
confronted with the necessity for in- 
“easing its working force while losing 
men to the armed services. Every 


management knows the difficulty of 
meeting schedules with new, un- 
trained recruits in the face of un- 
precedentedly heavy turnover rates. 

We have long since passed the point 
where management had simply to call 
in more factory help in order to get 
more work done. 


How to Get More Output 


Now, since labor supply has become 
problematical, it seems only logical 
to make the most of the available 
working force. A potentially huge in- 
crease in production remains to be 
tapped through the stimulation of the 


. individual’s desire to produce. 


How can this best be done? There 
are, I believe, two principal ways: 
1. By the use of incentive plans. 


2. By awakening people psycho 
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the command to advance was given in Sicily” 


logically to the need for greater pro- 
duction—by building in America’s 
wage earners the “will to win.” 

Now I hope no one supposes that I 
am blindly advocating the immediate, 
nationwide application of some one 
simple formula for incentive payments 
as though the whole idea of incentive 
payment was something I had just dis- 
covered for the first time in my life. I 
welcome this opportunity to clarify 
for the readers of Factory my attitude 
in this respect. And these are the 
points I want to make: 


1. While there is nothing new 
about the incentive principle, we have 
today a new opportunity to apply it 
successfully and a better reason for 
applying it than ever before. 


2. In war and in peace, men like 
to work toward a known goal. Bette 
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still, they like to beat a known goal. 
And if this was so in’ peace, it is 
doubly so in war. 


3. Incentive systems have always 
got good results provided they were 
properly conceived and fairly admin- 
istered. ‘Today, if they are so con- 
ceived and so administered, they have 
a better chance of succeeding than 
ever before. Some of the technical 
obstacles may seem to have increased, 
but the psychological obstacles are at 
a minimum. 


4. We have learned through the 
years that the most successful incen- 
tive plans are the simplest, the easiest 
to grasp, the easiest for management 
and labor to agree upon, and the most 
productive of immediate, tangible re- 
wards to all concerned. ° 


5. For these reasons, I am advo- 
cating the principle, wherever applic- 
able, of increased payment to labor 
in exact ratio to increased production 
on a plantwide basis over a specified 
period of time. This may oversimplify 
it a bit, and I shall claborate -in a 
moment, but the basic principle is 
as follows: 


If it can be shown that a 10 percent 
increase in production over reasonable 
standards has been secured in a given 
plant, then the entire working force 
in that.plant should receive a bonus 
of exactly 10 percent. 


Reasonable standards are, of course, 
essential. Say that at normal working 
speeds, it takes a given working force 
1,900,000 man-hours to produce 100 
bombers within a given period. If, in 
the next comparable period, the same 
force produced 110 bombers in the 
same number of man-hours, then all 
the members of that force should re- 
ceive a bonus of 10 percent to be paid 
by the company. And, by the way, I 
would include engineering and _ oper- 
ating management below the rank of 
top company officials in the reward. 

The application, with necessary 
variations, of this principle summons 
up the productive spirit of group per- 
formance. It makes the shirker and 
the absentee conspicuous to his fel- 
lows. It stimulates the group’s desire 
to seek improved methods and reduce 
waste. It eliminates the time-taking 
technical task of setting up time study 
measurements for individual perform- 
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ance. It allays most of labor’s historic, 
and sometimes justified, suspicions. 
And it affords one of the most ac- 
ceptable solutions to wartime govern- 
ment wage and price controls. 

Labor wins in a way that is readily 
obvious to labor. Management wins 
because 10 percent more units, sold at 
the same price, mean 10 percent more 
profit—augmented by reduced over- 
head on the last 10 units. 

Above all, the nations wins—and 
American lives are saved. 





6. There are certain recognizable 
limitations to this or any plan. I 
know from experience most of the 
objections to incentive systems which 
management and labor are likely to 
raise. There are recognizable weak- 
nesses in the plantwide bonus plan. 
For example, we know, because we 
have seen it work, that this type of 
plan can increase production as much 


as 25 percent in plants that produce a - 


single product, or one or two products, 
on a continuous basis. But we doubt 
that it is applicable to diversified- 
product plants. The latter should try 
to adapt some of the many excellent 
types of piecework or group bonus 
plans which certain managements have 
tried and tested through the years. 

No one can prescribe for individual 
situations without embarking on a 
book. But there is usually an answer 
to every obstacle—if you hunt for it 
hard enough. And of this you can 
be sure: 


The government will be glad to 
meet industry halfway in putting 
through any proposal which promises 
a worth-while increase in production. 


The big thing to remember about 
all incentive plans is that they must 
be undertaken by management and 
labor in a spirit of sincere cooperation. 
And that, under war conditions, should 
not be difficult to achieve if everyone 
understands the need. 

This brings us to the question of 
the War Production Drive. 

As you know, these drives have been 
inaugurated in some 2300 plants. Not 
all of them have succeeded, we admit, 
but a surprisingly high percentage of 
them have made splendid contribu- 


tions not only to the war effort but’ 


also, I think, to the whole cause of 
better industrial relations. 

It hardly seems necessary to go into 
detail about these drives. WPB is 


doing all it can to cncourage the: 
extension. Our Production Drive 
Headquarters is geared to give gyn 
possible assistance to industry jy 
launching new labor-management ogp, 
mittees. The drive idea has long singe 
passed the novelty stage. We have 
available a large volume of case-histoy 
material for the guidance of those why 
plan to sponsor new drives. 

One fundamental point should be 
emphasized: 


There is everything to be gaingi 
from (1) constantly hammering home 
the great and immediate connection 
between production in the plant and 
action on the fighting front, and (2) 
making known eyery bit of specific ip. 
formation possible about production 
quotas and goals. 


I realize this is not always possible 
but I believe there are many cases in 
which it could be done to good effect, 
For example, a production scoreboard 
that shows a definite number of 9 
many units of a product to be pro 
duced in so many wecks or months 


* seems to me to be twice as effective a 


one that merely sets the goal in vague 
percentages. Where possible, too, it 
seems desirable to issue information 
on backlogs as a means of giving em- 
ployees a sense of the size of the job 
ahead. 

When quotas are known, the em- 
ployee feels personal pride in meeting 
or beating them and a personal sense 
tion of failure when the goal is not 
reached. Perfect frankness is, of course, 
required. If the quota is not reached 
for good reasons beyond the control 
of management or labor, then those 
reasons should be made known. Itis 
another of the verities of industrial 
relations, as true in peace as it is im 
war, that management gains the con 
fidence of labor when it shows conb- 
dence in labor. 

A recent upturn in the activities of 
the War Production Drive indicates 
that management and labor are show- 
ing a renewed interest in cooperative 
effort. This is the ideal time for it 
Like a soaring plane, American indus- 
try has pushed production upward and 
upward until it has hit the “strates 
phere”—much sooner than we maj 
have hoped, or the Axis may have 
feared, we would. With a psychologe 
cal supercharger, so to speak, we cam 
drive on, higher and higher, faster and 
faster, until the final victory is outs. 
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How Change-Overto Product 
Layout Cut Unit Costs 


EDWARD FINSLEY, standards Department, The Huffman Manufacturing Company, Dayton 


How coop LAYouT invariably leads 
to lower unit costs has perhaps never 
heen better instanced than in our oil 
measure department, which was com- 
letely changed over early this year 
and put on a mass production basis. 
It seems that this department just 
expanded through the years in a vain 
efort to keep up with increasing vol- 
ume of business. Machinery was placed 
wherever there seemed to be room, 
without any serious consideration be- 
ing given to sequence of operations. 
All this has now been changed. 


Costs have been cut nearly 30 percent. 
Distance traveled has been reduced 
from 4800 .to 480 feet, a saving of 
90 percent! Jobs have been further 
broken down so that each employee in 
the department has a specified opera- 
tion. A new group bonus system has 
supplied an incentive that was lacking 
before. Employees now make a better 
average week’s pay. And working con- 
ditions have been immeasurably im- 
proved by the change. 

A round-by-round description of the 
new layout will indicate the steps that 


were taken in changing over the de- 
partment. Letters in the text refer 
to corresponding letters on the accom- 
panying sketch. 

A shear room (A) was built, to con- 
tain sheet stock and shears, directly 
behind the truck dock (B) from which 
stock is unloaded, Punch presses (C) 
were equipped with individual motors 
and put into proper sequence to take 
care of the stock as it moves toward 
the assembly line. 

We set up a centralized stockroom 
(D) for all parts needed to assemble 
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ty laying out its oil measure department on a prod- 
wt basis, Huffman Manufacturing Company has cut 
ttavel 90 percent, unit costs 30. Letters indicate se- 
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quence of operations described in the text. With mass 
production, jobs are broken down to the point where 
women can be quickly trained to handle them 
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Views of oil measure final assembly line before 
and after change-over to mass production layout. 
Women welders and solderers now work on both 


oil measures. An overhead conveyor 
(E) goes past this stockroom carrying 
stock to the subassemblies (F) and to 
the final assembly line (H). Subassem- 


blies are put alongside a roller conveyor - 


(G) so that people working on them 
can get stock without moving, by 
merely taking parts required for their 
assembly off the overhead conveyor 
(E), which runs between the two lines 
of subassembly workbenches. The 
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completed assemblies are then put 
back on the same conveyor, which 
carries them either into the stockroom 
or to the final assembly line, if needed 
there at the moment. 

Final assembly (H) consists of a 
large belt conveyor with workplaces for 
women spot welders and solderers set 
up on both sides, properly placed to do 
the necessary operations in sequence 
as the oil measures move along the 


sides of a belt conveyor. 
veyor which brings subassemblies from stockroom 
or from subassemblers seen in background 





Note overhead chain cor 


conveyor. We also secured a degreast! 
(I) and rigged it with a wire bask! 
to catch the oil measures as the las 
assembly operation is completed. 
Measures are dipped by means of 
electric hoist on a tramrail (J), ml 
the degreasing tank and are brought 
up again completely cleaned. Here we 
change from belt conveyor (H) t0# 
fireproof conveyor (K) to carry pail 
through the enamel-drying oven. The 
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Foremens Budgets 
save 20 Percent 


G. M. RICHARD, Works Manager, Toledo Scale Com- 


pany, Toledo, Ohio 


EVERY FOREMAN in our plant operates 
on a budget which tells him on any 
given day whether or not his expenses 
are behaving as they ought to. The 
plan has been in successful operation 
for the past seven years and has en- 
abled our foremen to reduce by 20 per- 
cent the expenses within their control. 

When business really began to move 
out of the doldrums at the end of the 
last big depression, we found we had 
to have a method to keep operating 
expenses in the factory from getting 
out of hand. 

Of course, the ready answer was a 
general budget. There were several 
reasons why this answer did not seem 
to fit our particular situation. Among 
them was the great variation in prod- 
ucts to meet customers’ needs. One 
portable scale, for example, was made 
in some 15,000 variations. Calculation 
of expected sales, and the relation of 
a particular expense in an operating 
department would be difficult. We 
wanted a device that would serve as 
a norm for each item of the foremen’s 
controllable expense, and, at the same 
time, could be operated with a mini- 
mum of clerical work. We did not 
want something that would require 
constant revisions, with consequent 
alibis, if the budget were not met. The 
plan worked out, and in successful 
operation during these years, has_ no 
direct relation to the general ‘com- 
pany budget. 

The departmental cost sheet for 
assembly department No. 1 illustrates 


the general plan; each departmental - 


foreman has a similar sheet. 

The basic method of setting up 
these budgets, or cost sheets, is the 
same—a definite relation is established 
between productive hours and each 
item of expense. If, at normal yearly 
operation, 100,000 standard hours of 
productive labor are required in a 
department, and a particular expense 
amounts to $10,000 then the budget 
rate is set at 10 cents per hour. At the 
end of the month, the budget may 
be figured by multiplying this rate by 
the actual productive hours utilized for 
the month. Items of expense in each 
department that are over or under the 
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budget, or norm, are thus quickly de- 
termined, and form the basis for 
changes and revisions where necessary. 

This end-of-the-month computation 
is not the first inkling that expenses 
may not be running according to plan. 
As experience with the plan accumu- 
lates, each foreman becomes acutely 
aware of the fact that he has so many 
cents per hour for each item of ex- 
pense. If his 20 operators, let us say, 
are reduced to 10 by a variation in 
schedule, he knows immediately that 
every item in his controllable expenses 
must be reduced proportionately. He 
begins to make his plans for reduc- 
tions, and, in our experience, is quick 
to consult the comptroller and the 
factory manager as to ways and means. 
If, for instance, the full time of one 
indirect worker cannot be utilized with 
the reduction in schedule, the foreman 
will consult a fellow foreman to see if 
he can use that part of the indirect 
worker’s time. 


Indicates Need for Change 


No budget plan, no matter how com- 
plete and detailed, will do more than 
this—indicate to an operating foreman 
that immediate change is required if 
total monthly expense figures are to 
show’ satisfactory results. 

The departmental budget cost sheet 
illustrated on the facing page indi- 


* cates, with hypothetical figures, the 


cents-per-hour allowance established 
for each controllable item of expense, 
in the column headed “Budget Rate 
per Standard Hour.” The month-end 
budget for the current month is se- 
cured by a multiplication of each 
hourly rate allowance by the actual 
and standard hours respectively; the 
cumulative budget, last three columns, 
is secured in the same way. Excesses 
are stated in traditional red figures. 

A consideration of some of the 
items on the budget sheet may serve 
to indicate how satisfactory control 
may be determined without a lot of 
fuss and feathers. Repairs to equip- 
ment, for example. An analysis of this 
expense in a particular department may 
indicate that $5000 was spent in the 


base year used to determine the hourl 
tate. Of course, a non-recurring item 
of this kind would be eliminated be- 
fore the rate is calculated; on the other 
hand, if an estimated similar amount 
were to be spent in the coming year 


this would be added before the rate per 
productive hour is set. 

Considerable doubt may arise ag to 
the advisability of including account 
22, “Engineering errors and specifica. 
tions changes,” in an operating fore. 
man’s controllable expense. Perhaps jt 
has theoretical faults; practically, how. 
ever, it results in the desirable situation 
of the foreman’s calling attention to 
the fact that this item is exceeding the 
allowance. 

The absence of some items may be 
noticed. Power, light, water, heat, and 
building maintenance are prominent 
omissions, and purposely so. We used 
to include these items, but found that, 
while some small saving may be made 
if an unused light is turned of 
promptly, their inclusion offered an 
opportunity for a “beefing” foreman to 
sabotage the good points of the budget. 
The building of good habits of daily 
control of supplies and indirect labor 
will spread—the foreman wants some- 
thing that will serve as a reasonable 
and fair measure of his importance and 
worth to his company. 

It just happens that in this assembly 
department budget shect no inspec- 
tion, such as floating inspectors re- 
sponsible to the foreman, is required. 
In machining departments this is 
necessary, and the number of cents per 
productive hour allowed is determined 
in the manner already explained. There 
is an item for general inspection, how- 
ever, under the heading, “Manufactur- 
ing Expense—other Items.” This item 
is controlled by the chief inspector— 
not by the foreman, and together with 
all others in this group for which the 
foreman is not responsible, is listed 
as non-controllable. These items are 
included in this manner, and at the 
total amount, to round out the picture 
of indirect operating costs of a manu- 
facturing department. This method 
serves notice, also that these items do 
not appear in the list of controllable 
expenses for which the foreman is held 
responsible. 

Perhaps it should be pointed out 
that all foremen are treated alike m 
this plan—the norm is determined in 
the same way for all through the set- 
ting of so many cents per productive 
hour for each item. of controllable 
expense. Moreover, these allowances 
are based upon the operating expeti- 
ence of each department. separately. 
Let us suppose, for example, that the 
situation indicates a need for a 10 pet 
cent reduction in operating expenses 
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A monthly departmental budget or cost sheet. It is 
computed at the month’s end by applying the budget 
tate per standard hour to the actual hours used. 


for 1942: the necessary adjustments 
may be made easily and fairly—and 
what is very much to the point, the 
foremen realize and accept the matter 
as fair and that no disproportionate 
burden is thrown upon anyone. 

Perhaps enough has been said to in- 
dicate the philosophy back of this 
budget plan. If there is a question of 
terms and definitions, we admit frankly 
that this is not a budget, if by that 
term is meant an initial sales estimate 
with all expenses eventually tied to a 
company financial plan for the year. 
There will not, however, likely be ob 
ection to stating that this plan does 
determine, pre-determinte if you please, 
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DEPARTMENTAL COST SHEET 
Toledo Scale Company 
Department Assembly #1 Date Dec. 31, 1942 
Foreman 
— . This Month || This Year 
Cover > Cover ) 
Actual Budget Under Actual Budget Under 
Productive Labor - Amount 4921.00| 4921.00 51 0|51500.00 
" ® - Actual Hours 4800.00 Pee 51800.0 ie 
ain Aut we — Ne tet Put Pn eect ~~ on 
Manufacturing Expense - Controllable 
Budget Rate 
Per Std. Hour 
02 Trucking $ .0187 1.00 144.00 143.00 312.00 {1518.00 | 1206.00 
03 Inspection 
04 Recondition Stock Sales -0001 1.00 1.00 8.00 8.00 
05 General .0077 | 93.00 | 59.00 308.00 | 625.00 | 317.00 
07 Super. & Clerical 
(Except Foreman) -0108 | * 63.00 83.00 20.00 896.00 | 877.00 Q9.00) 
09 Defective & Spoiled Work -0108 2.00 83.00 81.00 80.00 | 876.00 796.00 
09 Transfer Charges 4.00 - 4-09} 21.00 
10 Group Allowance - 0056 22.00 43.00 21.00 324.00 455.00 131.00 
12 Enameling Material -0008 4.00 6.00 2.00 72.00 | 65.00 | (7.00) 
16 Set-Up 
21 Experimental Expense 0003 2.00 2.00 16.00 16:00 
22 Eng. Errors & Spec. Changes’ .0018 14.00 14.00 146.00 146.00 
25 Office Supplies -0016 8.00 12.00 4.00 110.00 122.00 12.00 
29 Freight Express & Cartage 3.00 - C3.00) 
33 Repairs to Machy. & Equip. .0086 1.00 66.00 65.00 610.00 | ‘698.00 88.00 
34 Repairs to Tools -0006 5.00 5.00 = 21.00 49.00 28.00 
42 Factory Supplies -0117 | 385.00 | 90.00 |@95.00)] 1215.00 | 940.00 | @75.00 
Scrap 0223 163.00 172.00 9.00 || 1540.00. | 1810.00 270.00 
07 Foreman 4117.00) 117.00 
Total 751.00 780.00 29.00 || 5353.00 | 8205.00 | 2852.00 
Percent of Productive Labor 15.3 15.9 10.4 15.9 
Manufacturing Expense - Other Items 
03 Inspection -1714 840.00 | 1320.00 | 480.00 |}12200.00 | 13900.00} 17 0 
18 Overtime 710.0 = 710.00 
Wawra este oe —~S — ett OOO An — ee a 


what a_ standard productive hour 
should cost in supplies and in indirect 
labor—we have experienced, generally, 
a 20 percent reduction in the cost of 
cach productive hour over the past 
seven years. 

This result is tangible enough cer- 
tainly, but in the accomplishment of 
it other advantages have come as by- 
products; foremen are more alert and 
more company minded; increased in- 
terest is manifested in their jobs. Al- 
though no bonus is provided for better 
than standard performance, there is 
a measure of what good performance 
is, and everyone will respond favorably 
to a fairly determined norm or stand- 
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Expenses for which the foreman is not responsible 
are under “Manufacturing Expense—Other Items.” 
Circled figures were in red in the original form 


ard which permits the development of 
confidence in individual performance. 

To be sure we had some difficulties 
at the beginning—there was a tend- 
ency to explain away high items of 
expense. But as experience was gained, 
and as confidence grew in the fairness 
of the plan, it came to be used, and 
regarded, as a road map in running 
each operating department. This plan 
was developed in peacetime and has 
been in operation for several years. In 
some new departments devoted wholly 
to specialized war production, sufh- 
cient cost experience is not yet avail- 
able to establish norms, but that is 
merely a question of time. 
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Charting Man and Machine 


HAROLD M. HUSTON , Southwest Welding & Manufacturing 


Company, South Pasadena, Calif. 


SHOWN HEREWITH is a man-machine 
chart. It is a picture of one man run- 
ning three lathes. 

It is different from the conven- 
tional chart of this type. The time- 
honored method is to draw a man- 
machine chart as a set of parallel, 
theoretically endless lines. Each line 
represents a machine and is marked 
at appropriate intervals to show 
what’s doing. Thus time marches on, 
down the long chart, and sooner or 
later everything comes out even, 
whereupon the chart maker starts in 
doing it to the machines all over 
again, three or four feet farther along. 


This “endless” feature is a nuisance— 
and a waste of paper, too. So I sat 
me down to eliminate it. The result 
is a circular chart. Only one cycle is 
shown, no more and no less. No more 
butcher paper, or spliced graph paper, 
or adding machine tape! Instead, a 
far clearer picture of what’s going on, 
and only one chart to make. 

It is a simple matter for the reader 
to begin at the top of the circle with 
the operation, “‘disengage feed,” and 
follow the operator through the vari- 
ous steps required in running the 
three lathes. Fine computations and 
clarifving comment are given bclow. 





Computation 


Hours 


Operation 





1 Disengage feed 0.0005 


.0010 


0169 
0051 
.0008 
0049 
0126 
.0318 
0008 
0021 
0005 


Pp part 
8 Chuck and tailstock 
3 True up 
10 Start machine 
11 Set to cut 
12 Engage feed: 
Machine idle 
Machine cutting 
Machine cycle (360° ) 


1816 


Assume 3 machines 

Then 0.2654 + 3 is: 

Time available per 
chine 


ma 
Time required per 
machine 


0.0885 


0838 


Difference 


13 Walk to next machine .0010 


0.0037 





.0068 


0838 


2654 


0047 


14 Wait for operation No.1 .0037* 


Thus, idle time is 0.0037 hours * 
- Percent idle time’ = S555 = 4.2% 


and Comment 


This is probably enough to cover 
minor delays, contingencies, etc., 
and a short relaxation period, theo- 
retically about 15 seconds between 
machines 


But it is not enough for the entire 
day. According to Alford, studies in- 
dicate 10 to 12% 


So the operator will doubtless 
knock off about five or six times in 
8 hours, for a smoke or drink or per- 
sonal needs. This will kill 30 minutes 
a day, or more, which is, say 6, or 
8% idle time added to relaxing time 
above. (4%) 


* Problem is set up as if man dis- 
engaged feed. If this is automatic, 
then 0.0005 is added to idle time, 
total, 0.0042 hours. If the machine 
also stops itself, idle time increases 
0.0010, to a total of 0.0052: hours. With 
these additional periods of rest, the 
idle time is 5 to 6% — about half 

-enough ~ 
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WHITING WILLIAMS, Consulting Editor, Factory 


“SHORTLY AFTER the Tlouse Naval 
Affairs Committee had me explain our 
nearly 30-years’ experience with incen- 
tives, our books were gone over by the 
Iederal ‘T'reasury’s accountants. A little 
later, its local representative advised 
us that, in addition to our regular 
profits taxes, we would have to pay the 
further sum believed due if we had 
not. paid our factory employees in 
1941 an annual wage averaging around 
$5000. This penalty was put at 
$1,600,000!” 

This is what James F’. Lincoln, presi- 
dent of the Lincoln Electric Company, 
Cleveland, told me recently. 

“Our records show that ever since 
1914, when we were regularly raising 
our total wages to their ’41 average, 
we were as regularly cutting costs and 
passing the benefits along to customers 
and public in the form of big price 
reductions,” Lincoln continued. ““T'o 
date we have had no explanation of 
the penalty, except that the govern- 
ment appears to be convinced that 
no factory worker can possibly be 
worth $5000. Hence it figures that our 
only purpose in paying him that much 
has been to evade taxes. 

“During our various discussions | 
have asked this question: ‘Suppose we 
had paid the same total wages, not to 
our thousand employees, but, instead, 
to 3500—the number which our near- 
est competitor employs for producing 
the same total output. Would we then 
be required to pay this sum?’ Believe 
it or not, I was assured that of course 
in that case no assessment whatever 
would be made! Can you blame me 
for figuring that we are being pun- 
ished for having freed for other kinds 
of needed war work a total of 2500 
first-class producers? 


Difference of Opinion 


“More recently, we have been told 
that all would be forgiven if we 
would pay, instead of the calculated 
$1,600,000, a compromise sum _ of 
$800,000. We are refusing. To pay 
even a single dollar would mean that 
we admit all our years of thought and 
practice about cooperation and incen- 
tives to be wrong. Our difference of 
opinion is still under discussion.” 

Government regulations forbid tax 
officers’ explaining their Why to any 
outsider. But anybody is free to look at 
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the What of it all—the events and 
figures shown those officers for indi- 
cating just how Lincoln’s costs and 
prices went down as his wages went 
up while, as a young cx-footballer, he 
had tried to help his organization per- 
form like a seasoned team. 

The whole thing started back in 
1914 when the illness of his manager- 
brother forced Jim Lincoln to come 
in from his seven years of salesman’s 


_ travel and take over tlic outht. Up to 


that moment, all he knew about run- 
ning machinery had been learned on 
a farm. So it looked like a good idea 
to contrive some way of getting his 
fellow-workers to contribute all they 
had learned by personal experience in 
the plant. Accordingly, he had every 
department elect hy representative to 
sit down on an advisory board with 
him, his plant superintendent, and a 
foreman chosen by all foremen. (One 
member steps out and lets another in 
each month. Nobody can be chosen 
without having had a year’s service or 
without a year’s break between yearly 
terms.) Every two weeks or so since 
then, this board has exercised ‘“‘author- 
ity over all matters affecting the men 


Why and What of Lincolf] 


and plant operations.” (Regular ¢i. 
rectors are Company officers plus onc 
semi-outsider, its legal counsel.) 

It looks as if this. board has had on 
hand quite a lot of the practical knoy. 
how its new, green chairrinan was after 
Within the year it shortened hours and 

raised wages, both by roughly 10 per- 
cent. It also installed the system of 
setting and maintaining picce taty 
under. which, doubtless because of 
certain unusual tests and guaranties 
almost all employees still work. 


Blazing the Trail 


Less than a year later it installed 
free life insurance for a year’s Wages 
up to $2000. In 1918 it began a bonus 
plan which was superseded by the 
present improved model in ’34. In ’23 
it helped blaze the now familiar tail 
of paid vacations. In 1925 came the 
selling of stock to any employee of 
more than onc year. ‘Today plant work 
ers hold 30 percent of it and other 
employees almost all the rest. In '29 
this was followed by a suggestion sys 
tem which pays one- -half a the first 
year’s net savings. In ’36 came an an- 


SELLING PRICES HAVE COME DOWN .. 
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Over a 25-year period Lincoln was able to drop the selling price of its 
200-amp. welder by 87 percent. One clue to low prices is found in com 


pany productivity per worker—more than $19,000 in 1940 
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nuity retirement plan, and in ‘41 a 
trust or savings fund. 

It is casy to picture the joyous, 
confident grim with which a union or- 
sanizer would hand over to his pros- 
pects such a list of employee gains 
obtained. But, especially in the ab- 
sence of any union whatever in the 
Lincoln plant, it is worth mentioning 
that the whole problem and future 
of unions would certainly be vastly 
diferent if they would always try 
to support similar employee gains with 
such a list of customer gains as Lin- 
coln credits to the teamwork which 
his advisory board contrived to perfect. 

Thus, according to the charts, while 
average annual wages were climbing 
fom $2000 in °29 to nearly $5500 
in 42, the customer was benefiting 
from a gradual but continuous slide 
down the price hill from $1500 for a 
certain standatd machine in 1917 to 
$200 since 41. Also from a little over 
15 cents per pound for a No. 5 elec- 
trode in ’31 to a shade under 54 cents 
since ’41. 

Meanwhile, of course, the depart- 
ments of research and of engincering 
responsible for new methods and 
equipment were hardly spending much 
time on the golf links. Fact is, they 
weren't even smoking—that’s against 
both plant and office rules. Neverthe- 





less, the advisory board’s chairman be- 
lieves the biggest reason for these 
amazing figures has been the willing- 
ness of his fellow-workers to play the 
game for cutting down the required 
man-hours, for instance, for making a 
ton of electrode from 97 to less 
than 3! 

Naturally cnough, all this is credited 
for the concern’s progress from a 
business of about $700,000 in 1915 to 
$33,000,000 in *42 (about half of the 
country’s, and a quarter of the world’s, 
production in this field). 

“We are today producing $28,000 
of annual product value per employce 
as against the $7000 per cmployee 
of a certain large competitor. ‘The 
chief reason is that every member of 
our team is personally concerned to 
get out both the most and the best. 
Beside giving us quality, this reduces 
the costs of supervision, of turnover, 
and every imaginable waste of time, 
motion, personnel, and material.” 

In spite of Uncle Sam’s curiosity, 
it does look like an impressive dem- 
onstration of Rotary’s belief that “he 
profits most who serves best.” In Lin- 
colnese this spells, quite simply, “‘in- 
telligent selfishness.” 

“Our job,” says Lincoln, “is to give 
our customers more and more of a 
better and better product at a lower 


.. WHILE ANNUAL WAGES HAVE GONE UP 
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While sales prices plummeted, annual wages climbed steadily (with 
understandable recessions in depression years) from an average of 
$2100 in 1929 to the extraordinary high of $5500 in the year just past 
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and lower price. This will make it pos 
sible to give the worker and the stock 
holder a higher and higher return.” 

If this team, whatever its motiva 
tion, can run up such a score, what 
prevents others from doing likewise! 
What’s the catch? 

Well, for one thing, that kind of 
team, good as it is, requires a mighty 
able and imaginative captain. 


Who Gets the Bonus 


‘l’o be sure, the directors, not the 
advisory board, determine the total 
amount to be distributed in the an- 
nual bonus. ‘The formula adopted long 
before the war called for $3,000,000 
of ’42’s profits to be distributed among 
1300, with 90 percent of this going to 
factory workers and 10 percent to 
management (including nothing of 
this for Jim or his brother John). But 
how much goes to each person—that’s 
for “Captain” Lincoln to decide. Last 
year the avcrage $2300 meant an in- 
dividual range from $10 to $25,000. 
So this job alone would seem almost 
enough to explain why he puts in at 
his desk and in the plant considerably 
more than the 44 hours regularly 
worked by his team mates. ‘The group's 
small turnover doubtless permits next 
year’s correction of this year’s errors. 
But he believes they are kept pretty 
low by these three guideposts: 


1. How good did the man’s picce- 
work earnings show him to be? 


2. How long has he been around? 
If a long time, he must have accumu- 
lated a valuable lot of know-how. 


3. What’s his record—of attend- 
ance, of accidents, of cooperation, and 
of all-round usefulness? 


The resultant sum is added to hourly 
rates similar to those current in the 
community and to piece rates set, but 
not limited, according to local levels; 
also to salaries believed distinctly be- 
low those paid by comparable con- 
cerns. For wage earners during the 
past several years this addition has 
meant an average of about 100 per- 
cent. Over the past ten years it has 
meant for everyone in the organiza- 
tion an addition averaging more than 
50 percent. ‘These average percen- 


‘tages the government evidently con- 


siders too high, especially for factory 
workers. But as between individuals, 
the captain must have done pretty 
well or his team would have called 
“Time-Out!” and shut down the plant 
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for at least one good argument—which 
hasn’t ever happened or even been 
discussed! Lincoln is certain that the 
advisers will keep the team going 
long after he’s finished. Nevertheless, 
it’s a cinch that his successor, even 
with their help, will have to furnish 
an imposing combination of wisdom 
and confidence-inspiring squareness. 

But what about the chance that the 
factory people will some day want to 
run the whole shebang—and throw 
management out? 

“Several times,” answers Lincoln, 
“I’ve asked the advisory group about 
such a management problem as, for 
instance, lowering prices in order to 
stimulate a sluggish market in slow 
times. But they only tell me that 
that’s management’s job, that their 
plant experience gives them no equip- 
ment for deciding any such matter.” 

But suppose the present 1300 
grows to 5000 or 10,000? “That will 
only require,” says Lincoln, “that the 
new assistant managers and the larger 
advisory board be ‘experienced’ into 
understanding and fairness.” 

But what if hard times threaten 
those annual bonuses? Or competition 
gets really tough? 

To date, the first of these obstacles 
has always been overcome by lower- 
ing prices. In the worst of the thirties, 
hours had to be shortened but wages 
were not cut and nobody was laid off. 
As to the second—“Why should we 
worry so long as we keep our eye on 
the ball—the necessity, that is, of con- 


tinuing the teamwork which enables 
us to produce three or four times as 
much per man-hour as do our nearest 
rivals?” 

But what if these other chaps adopt 
similar methods and get similar results? 

According to Lincoln, they can— 
but not without years of strenuous 
effort. 

“The wage earner’s fear of working 
himself out of his job,” says Lincoln, 
“is so ingrained that, even with our 
plant board, it took us almost 20 years 
fully to convince our every man and 
woman that it was safe for him or her 
to go the limit—that piece rates meant 
what they said, that the more any- 
body produced the better off he’d be! 
Only this firm conviction, as finally 
gained by our longest-service people, 
made it possible for us to overcome 
this fear in the newer employees re- 
quired by our increased business.” 


Obstacles to Efficiency 


All who know anything about the 
wage earner know the depth, breadth, 
and intensity of this fear in his mind 
and soul. Born of his experience of 
the spiritual and economic misery of 
joblessness, it constitutes by far the 
greatest of all obstacles to the release 
of his full energies and hence to final 
industrial efficiency. Because its over- 
coming requires infinite understanding 
an patience, Jim Lincoln is right in 
believing that, in spite of all our num- 
berless incentive plants, we have to 






the possibilities latent in workers em, 
pletely convinced that the more the 
produce, the more they'll beneft_ 
without limit! 

It is a sinister development that tp 
day, when some of our most Noted 
national leaders plead in the name of 
Victory for such an outpouring of 
human effort as we have never know, 
before, others of equal standing dis. 
miss incentive pay as a wicked deyic. 
for enabling one worker to take the 
bread out of another’s mouth! Wha. 
ever the outcome of the government’ 
probing, nothing is surer than that the 
level both of war costs and also of post. 
war living will depend upon our abil 
ity to do what Lincoln has done for 
more than a quarter of a century— 
find some way by which we can com. 
bine the highest imaginable wages with 
the lowest imaginable labor costs, 

“We do not need,” says Lincoln, 
“to fear big wages, short hours, or 
foreign competition. All we need to 
fear is governmental theorizing, slug. 
gish imagination, and lack of cooper- 
tion between men and management. 
Eliminate these and there is no limit 
to what can be won by American in- 
genuity and American workmen. If in 
this conviction all of us here at the 
plant are wrong, and have been wrong 
for years, then further talk of ‘scraping 
the bottom of our war manpower 
barrel,’ of stimulating workers’ effort, 
and of managerial striving for indus 
trial efficiency, is nothing but bunk!” 


~ 





Personnel Helps for Foremen 
4. YOUNGSTERS 


Sure. He’s BEEN HIRED at a man’s 
salary—expected to do a man’s work. 
He might, too, if he’s handled right. 
But—don’t lose your common sense, 
brother—don’t expect miracles. 

He’s not a man—he’s a boy—a kid, 
that’s all. Just a teen-age American 
youngster—with all a youngster’s 
traits. A sober, responsible citizen? Is 
your son one? Or your kid brother? 

Only day before yesterday he was 
out selling papers after school, to earn 
enough money to go to the movies 
Saturday. But today he’s got some- 
thing else on his mind. Something 


besides movies, or that blonde girl, 


or even the job you’ve given him, 
maybe. Down underneath, he’s listen- 
ing for a certain call—listening with a 
confusion of fear and eagerness. And 
something else—something he can’t 
talk about—that has to do with the 
earth that was cool between his toes 
summertimes, down by the river. His 
earth—his state—his country. 

He’s seeing himself in the Army 
in Africa—in the Navy on a submarine 
—or maybe skimming through clouds 
in a streaking P-38—waggin’ his wings 
at his blonde pal to say “hello.” He’s 


likely to be one of those places soon, 
brother. Too soon. 

Meanwhile, he shirks, he flirts, he 
makes a lot of noise. Common sense 
is what you need now, brother—and 
understanding. 

Any boy likes to be a big shot 
Praise hangs on his mind like medals. 
But he’s not disciplined—yet. 


TWO RULES 


Be understanding—but firm. 
Reward good work—but insist on 
industry. 


Contributed by LEE MARION, Middletown (Pa.) Air Depot 


—— 
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Organization 
and Control of 


Mass Production 


EDWIN A. BOYAN* . 


The extensive beneficial effects of mass pro- 
duction upon the American pre-war stand- 
dard of living are obvious. American mass 
production has reversed the direction of 
victory in the war. In the post-war period 
mass production will be essential in an econ- 
omy that must provide a full complement of 
jobs for the national working force. 


production, and to determine the ways and 
means by which mass production can be 
established in specific cases, Massachusetts 
Institute of Technology inaugurated a re- 
search project under the direction of Prof. 
Erwin H. Schell, head of the Department of 
Business and Engineering Administration. 


*Edwin A. Boyan was assigned initial 


eS $00n, The principles of mass production dinnat responsibility for the research at MIT. How- 
lirts, he be applied in every factory. Neither is their ever, he joined the staff of Wallace Clark & 
mn wer application limited to the automobile indus- Company, management consultants, while 
er—an 


ig shot. 
8 ul 


try. In the interests of our national welfare, 
- they should be applied wherever they will 
_ be effective. 


In order to show what is involved in mass 


the work was still in progress. Through the 
cooperation of that organization he was al- 
lowed to complete the preliminary research 
and prepare this report. 
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Mass PRODUCTION 1s a Challenge to 
any company that is not now operat- 
ing by that method. Recent war ex- 
perience has proved that, once pro- 
duction is under way, the techniques 
established by the mass production 
industries have achieved extraordinary 
results in the quantities of war maté- 
riel produced and the low costs at- 
tained. ‘This fact extends itself into 
the post-war period when the scramble 
for a place in a highly competitive 
market will require that all companies 
attain the highest degree of efficiency 
possible and give serious consideration 
to the operating techniques they will 
use. 

Fundamentally, the development of 
mass production requires (1) engi- 
neering ability that so establishes the 
production details of a product that 
its manufacture is facilitated, (2) tech- 
nical skill that assures the promotion 
of efficient processing and tool de- 
signs, and (3) planning and manage- 
rial methods that integrate the many 
diverse activities necessary in prepar- 
ing for and maintaining production. 

Assuming that the necessary skills 
and methods will be available, the 
decision whether a company will un- 
dertake mass production of a product 
is likely to rest upon the following 
considerations: 


1. What are the total quantities 
that are likely to be required? 


2. Over what period of time will 
the product be in demand? 


3. When must initial production 
be achieved? 


A company must establish the rate 
of production that will be required, 
for mass production is predicated not 
so much upon the total quantities 
required as upon the quantities that 
are required over a unit period of 
time—i.e., per day, per week, or per 
month. Once a production line is 
established, conditions must be such 
that it operates steadily and uni- 
formly and is not subject to abrupt 
changes in required quantities. Wide 
variations in production can be more 
readily handled if a company oper- 
ates on a job shop basis. 

The achievement of mass produc- 
tion then requires that a company 
establish and execute the following 
sequence of activities: 


1. Production design critically to 


analyze the design of a product and groups assume distinct responsibilities 


98 








Organization and Control 
of Mass Production 


to prepare cleat and complete pro- 
duction drawings and_ specifications 
incorporating design changes and de- 
tails that will expedite the manufac- 
turing of a product without disturbing 
its functionability. 


2. Materials and parts scheduling 
coupled with correct procurement and 
follow-up procedures to organize the 
flow of deliveries from supplies in co- 
ordination with manufacturing and 
assembly requirements. 


3. Process engincering to Sclect anj 
to develop the most efficient Oven 
tions available for the manufacture ¢ 
a product 


4. Planning and control of ty 
design and of procurement and j 
stallation of facilities to obtain y, 
derly establishment of manufactyy 
operations and to meet specified dats 
for the starting of production 
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5. Development of a Plant layoyi— 

cfhiciently to locate equipment with 
the limitations imposed by proce 
sequence and available floor space 


6. Control of product and proces 
changes to secure improvement 
design, and reduction of costs wit 
minimum disruption of production. 
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Figure 2. Gantt chart pictures the scheduling and progress of production design activities 


The accomplishment of these activi- 
ties calls for the assignment of definite 
responsibilities to specialized groups 
free to concentrate upon the partic- 
war problems that they must solve. 
These six activities are discussed in 
further detail in succeeding sections 
of this article. The general organiza- 
tional set-up is shown in Figure 1 
ad represents functions usually re- 
quired to set up and maintain mass 
production operating conditions. 


Yet the activities of these special- 
ized groups must be coordinated to a 
common objective—e.g., the need for 
the establishment, within a required 
period of time, of the necessary facil- 
ities to attain designated rates of pro- 
duction of a product of suitable qual- 
ity. Thus top management is respon- 
sible for establishing an overall plan 
that specifies the time objectives for 
the accomplishment of each major 
organizational activity.’ 


1 Analyzing Product Design 


Before a plant prepares to tool up 
for production or to purchase parts 
fom outside suppliers, a critical analy- 
is is made of the design of the prod- 
uct with a view towards establishing 
sensible tolerances, selecting proper 
materials, modifying the design for 
plocessing, using standard parts and 
dements, and providing complete and 
adily understandable specifications 
ad dimensions. In other words, the 
pioduct may often be specified in 
geater detail or redesigned to facili- 
late its mass production. Care is 
specially necessary to set tolerances 
that permit manufacture, yet assure 
the interchangeability and function- 
ability of the product. 

The sequence of steps generally 
tclated to this engineering analysis, or 
production design, as it is sometimes 
tamed, is as follows, assuming that 
the product is not beyond the func- 
tional design stage—i.e., the prod- 
uct has passed.only through research 
ot developmental engineering: 


1. Breakdown of the product into 
subassemblies, and subsequent break- 
down of subassemblies into parts 


VOLUME 101; NUMBER 9 


2. Assignment of experimental 
numbers to subassemblies and parts 


3. Scheduling of the production de- 
sign department’s activities 


4. Production of a mock-up model 


5. Examination of design prints 
and specifications towards the estab- 
lishment of competent production 
drawings 


6. Manufacture of a trial model to 
check the production drawings 


7. Final revision and completion 
of production drawings 


8. Formulation of decisions as to 
whether parts are to be manufactured 
by the company, or subcontracted 


9. Preparation and issuance of engi- 
neering releases authorizing subcon- 
tracting of parts or the development 
and installation of production lines 


Some of the above steps obviously 
will not be necessary if, for example, 


seat drawings are available 
rom other manufacturers, or if a 
trial medel is on hand. However, 
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Handbook of War Production, 
Boyan, 
New York, 1942. 


some measure of production design 
must still take place to guard against 
the later use of incorrect or incom- 
plete production drawings. 

The first step, in any case, is to 
have on hand a complete parts list 
that itemizes each part entering assem- 
blies. Later oversights may be pre- 
vented by using this list as a check 
to make sure that each part receives 
consideration in the various stages 
of production design, procurement, 
and assembly. An experimental num- 
ber with an E- prefix may be assigned 
to each part at the discretion of the 
production design department. Until 
the experimental number is removed, 
no regular production or procure- 
ment of the part can take place. 


Scheduling Production Design. 
Scheduling the activities of the pro- 
duction design department is well 
worth the effort, for lack of definite 
time limits in correlating each phase 


of this work may seriously delay the 


ultimate manufacture of the product. 


A Gantt Progress Chart (Figure 2) 
can be used to advantage.’ To the left 
of the chart are listed the subassem- 


blies and the parts of the subassem- 


blies. Then the steps of analysis and 
action (later described) are scheduled 
for each item. An angle opening to the 
right indicates when a particular phase 





* For further treatment of planning, sce 
E. A. 


McGraw-Hill Book Company, 


*Many forms of control are used in 


mass production. In this article, Gantt 
«charts are 
illustration, as they also picture relation- 
ships in the scheduling of activities that 
are otherwise difficult of description. 


introduced for purposes of 
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of work is to start; an angle opening 
to the left, when it is supposed to 
end. A line connecting the two angles 
indicates the duration. At designated 
intervals, represented by a V at the 
top of the chart, progress is charted 
through the use of a heavy line. 
The relation of the heavy lines with 
respect to the V indicates whether 
work is behind or ahead of schedule. 
For example, engineering activity on 
the worm gears is four days behind. 


Making a Mock-Up Model. Assum- 
ing that the product is a large and 
complicated item—for example, a 
scout car or airplane assembly—and 
that functional design drawings only 
are on hand, the first step is to make 
a mock-up model. This may be the 
responsibility of an experimental sec- 
tion in the production design depart- 
ment. Parts of the final assembly are 
reproduced, generally in wood or sheet 
metal (1) to show whether assembly 
as specified on prints can take place, 
(2) to aid the engineers in the later 
interpretation of drawings and speci- 
fications and in the determination of 
possible improvements in design, (3) 
to forecast and obtain a clear concept 
of ultimate production difficulties, and 
(4) to serve as a model on which to 
check the effects of changes in design. 
Thus the mock-up model permits the 
translation of two-dimensional draw- 
ings into a three-dimensional object. 


Fxamining Specifications. The 
initial designs may well have been 
made by designers or develonment 
engineers who are not thoroughly ac- 
quainted with processing methods, 
and who look at a product more 
from the functional than the manu- 
facturing point of view. Often the 
specifications outlining the manufac- 
ture of a part—for example, cumula- 
tive and individual tolerances, degrees 
of finish, and tvpes of cuts—can he 
revised later to reduce production dif- 
ficulties and to make the product bet- 
ter adanted to fabrication by mass 
production technianes. 

Furthermore, the manufacturing 
departments are furnished complete 
and accurate information in the form 
of production drawings by compo- 
nents. Such information should be 
clear and incapable of misinterpreta- 
tion. In the event that a product is 
already being made by another organ- 
ization and production drawings and 
specifications are available, these data 
must still be critically examined by 
the companv engineers. 

In view of the imnortance of this 
work, an experienced preduction de- 
sien ens neer is required. He becomes 
thoroughly familiar with the func- 
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Figure 3. Work order authorizes the manufacture of parts for trig 
models, specifies sequence and starting dates of operations. As they 
are completed, direct labor and materials costs are accumulated 
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Figure 4. An engineering release is prepared upon approval of design 


for manufacturing. 


It specifies engineering details, reference data 


and manner in which part or subassembly is to be obtained, whether 
through purchase or manufacture by the company 


tional necessities of the product and 
the production processes that are 
available. Furthermore, he collaborates 
closely with the process and tool 
engineers to make sure that practical 
considerations govern the work done 
by the manufacturing divisions, and 
that all possible redesigns, within the 
purposes that the product must serve, 
have been made to speed manufacture. 


Manufacturing a Trial Model. 


When a production design engineer 
believes that the production drawings 
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and specifications for a part are coir 
plete, a work order (Figure }} 

a designated time objective for #® 
complishment is issued for the mal 
ufacture of one or more units from 
the material outlined in the 3 
cations. If a part is relatively sim 
to manufacture, or will not affect 
functioning uf the final assem 
product, steps may be immedia 
taken to procure or to make the ite Ss 
in quantity. Under any circumstances Dour 
machined samples of each part sh 

be on hand by a definite date to gre 
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+ assembly of one or more trial 
Issuance and follow-up of 
orders can be undertaken by the 
tal section. 
manufacture of parts for trial 
is generally undertaken by 
toolroom. Production departments 
not be concerned with this 
unless excess machine capacity 
readily available. In some cases 
ts are made with an out- 
concern to make parts, partic- 
when toolroom facilities are 
with regular work and the 
for production of trial models 


ight. 

i ssible, the process engineer 
the tool designer who will be 
with the establishment of 
operations collaborate 
the production design engineer 
in observing the manner in which 
the trial parts are made and assem- 
bled. In this way suggestions for 
changes and improvements in the 
component production drawings may 

¢ developed. 
High initial costs are not an ob- 
jection to the manufacture of trial 
because these costs are out- 
by the following advantages: 


|. Verification of the completeness 
md effectiveness of the production 
design in specifying exactly what the 
mit should be 


2. Check of the ease of assembly 
and the functionability of the product 


3. Detection of possible shortcom- 
ings in design 


4. Reduction of subsequent design 
changes and production difficulties in 
the establishment of manufacturing 
operations 


5. Low rate of amortization in 
view of the many thousands of parts 
that may eventually be made under 
mass production conditions 


6. If a company is operating under 
a contract, opportunity for submittal 
of trial models to the contractor for 
final approval 


Final production drawings and 
specifications are drawn up by the 
engineering analysis section based 
upon conclusions reached through 
manufacture of satisfactory trial mod- 
els. Subassembly drawings are _pre- 
pared, dnd finally an engineering “4 
out is drawn up to specify the de- 
sign of the assembled product and 
the overall tolerances to be met. At 
this time experimental numbers are 
replaced by regular parts numbers. 


Issuing Engineering Releases. An 
engineering release (Figure 4) is pre- 
pared for each part and subassembly 
approved for manufacture. The engi- 
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neering analysis section specifies the 
engineering details—part name and 
number, grade or type of material, 
number of units required per assembly 
or subassembly, service requirements, 
and so on. The release, with copies 
of the respective production drawings 
and specifications, is forwarded to the 
specifications section. This unit may 
be set up as a part of the production 
design department, or sometimes in- 
dependently, in view of its impor- 
tance, as a department directly under 
the charge of the general manager. 

The specifications section has the 
important task of deciding whether 
the part will be made by an outside 
supplier or by the company itself. 
Considerable judgment must be exer- 
cised and.contacts with all members 
of the organization concerned with 
the establishment of production must 
be fostered. Two main criteria govern 
the determination of source—namely, 
price and time required for delivery, 
assuming, of course, that required 
quality will be obtained. 

In .cooperation with the process 
engineering, time study, and manu- 
facturing personnel, an estimate is 
drawn up of (1) the tooling-up cost, 
(2) labor and overhead costs, and (3) 
material costs, to secure the probable 
cost of manufacture. In addition an 
estimate is made of the time required 
to reach full production. Figure 5 is 
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igure 5. Estimate of tooling cost is made in co- and manufacturing personnel. It establishes prob- 
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able increase in fixed assets and tooling expense 
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an estimate of tooling cost indicating 
the manner in which the cost of facili- 
ties (an important consideration in 
mass production) is computed. 

A price request (Figure 6) is also 
forwarded to the purchasing depart- 
ment. Sometimes new sources of sup- 
ply are recommended. The purchasing 
department communicates with the 
most suitable vendors, obtains quota- 
tions, and forwards the best quotation 
from a reputable vendor to the speci- 
fications section. This section com- 
pares costs and delivery times of the 
company itself with that of the ven- 
dor. By this means healthy competi- 
tion between outside vendors and the 
company can be maintained, cer- 
tainly with benefit to the latter, be- 
cause progressive management there- 
by becomes an imperative. Other fac- 
tors are also considered: 


1. Although the price of the vendor 
may be slightly higher than that 
of the plant itself, greater overall eff- 
ciency in the manufacture of the final 
product may be obtained by subcon- 
tracting parts to specialist manufac- 
turers with skill and facilities for the 
particular type of fabrication required. 
Experience has shown that higher 
efficiency is often gained by having 
a group of satellite plants forward 
parts to a central assembly plant than 
by having the major portion of the 
work done at the assembly poiat en- 
tirely. Too often there is a temptation 
within the company to utilize facili- 
ties that are obsolete, in need of con- 
version, or inefficient in comparison 
with facilities of outside suppliers. 


2. High-cycle jobs where large 
quantities of parts can be made in 
a relatively short period of time gen- 
erally should be allocated to outside 
vendors, in spite of a higher price, 
so that the main plant can be free 
to utilize its machinery on straight 
runs for other parts. There is little 
logic in delaying a valuable machine 
tool by setting up a variety of special 
jobs, when it can be operating con- 
tinuously on the manufacture of one 
part. Thus the specifications section 
must look ahead with regard to other 
parts that will eventually be released 
for production. Furthermore it must 
solicit advice from the tool design 
section as to the length of time in- 
volved in tool design, procurement, 
and set-up. 


3. Consideration has to be paid to 
the need for getting into production 
as quickly as possible. Oftentimes po 
tential subcontractors will be unable 
to deliver by the required date, in 
which case it is up to the prime con- 
tractor’s plant to manufacture a por- 
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tion of the parts, and then, upon avail- 
ability of subcontractors’ facilities, im- 
mediately to reallocate the manufac- 
ture of parts to those plants. This 
has an additional advantage in that 
a dual source of supply. is built to 
act as a safety measure. The resultant 
cost may be extremely high, but at 
least production is started. 


4. In the receipt of bids the prices 
may be such that the specifications 
section suggests possible changes in 
design that will lower costs or pre- 
vent production tie-ups. This can be 
a good influence toward the designing 
of parts that can be produced at a 
reasonable cost. 


Thus, on the basis of judgment 
tempered by data accumulated from 
several sources, the specifications sec- 
tion designates on each engineering 
release whether the part or subassem- 
bly is to be manufactured or pur- 
chased. If purchased, notations are 
made as to (1) whether that part 
is to be purchased individually or in 
assembly, (2) the point to which de- 
liveries are to be made, (3) the state 
(rough, semi-finished, or finished) in 
which part is to be furnished, and (4) 
whether raw or in-process stock is to 
be furnished to the subcontractor. 


2. Planning Flow of Materials 


The planning department is the 
nerve center of a mass production 
plant and as such must assure the 
uniform and coordinated flow of ma- 
terials and parts to points of pro- 
duction and assembly. Potential stop- 
pages in production or deliveries must 
be foreseen and eliminated. Without 
complete pre-planning and follow-up, 
coupled with centralized control of 
the flow of materials and parts, true 
mass production cannot take place. 

The general management estab- 
lishes the basic overall schedule out- 
lining the production requirements in 
terms of the final assembled product. 
From this point the planning depart- 
ment prepares detail schedules speci- 
fying (1) the necessary production 
requirements in terms of component 
parts to be produced and assembled 
in the plant, and (2) the required 
deliveries of materials and incoming 
parts from outside suppliers. The de- 
velopment of these detailed sched- 
ules does not guarantee that they will 
be met. Thus the planning depart- 
ment is also responsible for the main- 
tenance of continuous follow-up (1) 
to check performance against the 
plans, and (2) to bring to the atten- 
tion of proper authorities any de- 
lays that require attention and action. 
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If an item is to be manufag 
by the company, or if stock is to 
furnished to a subcontractor, 9 gm 
important task of specifications j 
specify on the release the 
size of stock from which the » 
will be made. Stock in tum js 
gated into (1) raw stock—sheet 4 
billets, bars, pigs; (2) in-process gy 
either rough or semi-finished—fg 
ample, castings, forgings. If raw y 
is ivolved, a material specificat; 
sheet is also drawn up in collabors 
with the stock section concemed 
the handling of material inventories 
order to select, if possible, a standin: 
ized size of stock. If in-process ggimmaul 
is required, prints, specifications gj 
an engineering release are drawp 
and a decision is made whethe 
will be purchased from an_ outy 
supplier or produced by the compayarigure 
itself. Finally, an estimate is made qydetert 
the number of pieces that can } 
made from a standard quantity 
material, and of the scrap allowang 
that will be permitted. 

Copies of each enginecring tele 
are then prepared and distributed 
Authority is thus granted to proc 
a part from an outside supplier orf 
proceed with tooling for productia 
within the plant. 
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Planning Plant Production. 
production control section receive 
engineering releases and_ proceeds tt 
schedule the requirements for pati 
and assemblies assigned to the com 
pany’s facilities. A Gantt progr 
chart (Figure 7A) can be used effe 
tively for graphical representation ofa 
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1. “Work planned and work donef ative 
are shown in the same _ spaces igchedu 
relation to each other and in relationgiiher, 1 
to time } days 


nanuf 
2. “It emphasizes the reasons why Thr 
performance falls short and thus fixes th 


the responsibility for the success 0 «abt 
failure of a plan.” ad th 


Referring to Figure 7A, at the top behinc 
of the chart is indicated the baste b. 
overall schedule for the manulacfay e 
ture of the final product—eg, 4 208 » poi 
mm. Oerlikon cannon. Pilot lot pr 
duction is take place over three Sch 
months and is to be completed by oy 

' Wallace Clark, The Gantt Chart, Sif stab 
Isaac Pitman & Sons, Ltd., London, 1938. tion ¢ 
For detailed description of the develop idlops 
ment and use of Gantt Charts, refer ™iit., 
this work or to EF. A. Boyan, “Han bs y 
of War Production.” 
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1e complftigure 6. Price request gets an outside supplier’s quotation, helps 
is made qqidetermine whether or not a part or subassembly should be purchased 


fach 1. A month is allowed as a 
margin of safety for unforeseen delays, 
ud full production of 1000 assem- 
bles per month is to be achieved in 
he months starting with April. The 
junned times for production and 
smbly of parts are established in 
cation to this overall plan. For ex- 
mple, the machining of ten casings 
K31100) is to start on December 
Sand is to be completed by Jan- 
wy 6 in time to permit the sub- 
sembly of gun mounts (K-31000) 
yy January 12. 

As production and assembly take 
jee, performance to the plan is 
micated on the chart. As of June 
|, pilot lot production had been 
chieved. However, the full produc- 
im schedules are not being met. Only 
W) percent of the final assembly re- 
quements have been met in April 
ad 90 percent in May, so that cumu- 
tive performance is 12 days behind 
thedule. Analyzing this condition fur- 
let, the assembly of gun mounts is 
}days behind schedule. However, the 
mufacture of casings is 9 days ahead. 
through the examination of charts 
t this type, immediate knowledge 
Sobtained of the status of production 
ad the extent to which elements are 
hind or ahead of schedule. On 
le basis of this information, neces- 
ay executive action may be directed 
points of difficulty. 


Scheduling Requirements for In- 
ming Materials and Parts. After 

t production schedules have been 
Sblished, the materials control sec- 
i of the planning department de 
ops schedules for the delivery of 
luttials (Figure 7B). Initially to do 
lis work, stock cards are maintained 


MONTHS 





THs 





for cach type and classification of ma- 
terial. In this way requirements for 
similar types of material used in the 
production of different parts can be 
assembled. ‘Then a schedule is de- 
veloped for the delivery of each cate- 
gory of required material. 

Referring to Figure 7B, to the left 
of the chart are listed each type of 
material, the supplier, the buyer, and 
the person in charge of follow-up. The 
buyer is a member of the purchasing 
department and is charged with the 
locating of sources of supply and the 
awarding of contracts. The follow-up 
man is charged with the responsibility 
of secing that deliveries of materials 
are made in accordance with estab- 
lished schedules and requests. 

Based upon production schedules 
that have been set, the time and 
quantity requirements for material are 
specified. For example, 200 pounds of 
2-in. round SAE 1112 bar stock will 
be required for the two-week period 
starting December 15. This figure 
is an estimate of the actual weight of 
material, including scrap losses, that 
will be used in the respective period. 

A purchase request for each type 
of material is then issued to the buyer. 
This request specifies the quantity and 
time requirements for material. It is 
up to the buyer to obtain delivery 
promises that will provide a com- 
fortable margin betwecn the times 
that the material is delivered and is 
required for production. An order for 
total requirements is awarded to the 
chosen supplier. Then periodically 
vendor shipping releases will be for- 
warded to the supplier to indicate 
to him several months in advance 
exactly when the material is required 
and in what quantities. This latter 






































































procedure is followed to avoid crowd- 
ing the storage facilities in the plant 
itself; yet a total order is initially 
given to a supplicr so that he may 
be bettcr able to plan and schedule 
his operations and, if need be, main- 
tain some of the material in inventory 
pending release. Definite delivery 
promises are expected and_ received 
from the supplier and are charted by 
the materials control section (1) to 
show the quantitics released, and (2) 
to indicate expected inventory. 

For example, again referring to 
Figure 7B, the inventory of 2-in. 
round bar stock on hand as of De- 
cember 15 is 500 pounds, as shown 
by the heavy dotted line. 

A release has been issued for 4000 
pounds, and the American Steel & 
Wire Company promises to deliver 
500 pounds in the second half of De- 
cember, 1000 pounds in the first half 
of January and 2500 pounds in the first 
half of February. 

As material is received, the quanti- 
ties are posted on the chart. Further- 
more, since actual use of material is 
variable because of variations in pro- 
duction performance, a record is main- 
tained of material usage. Thus an 
immediate visualization of the status 
of material procurement and poten- 
tial and actual inventories is obtained. 

The subcontracting section of the 
planning department operates in a 
similar manner as the materials con- 
trol section. Requirements for parts 
from outside suppliers are scheduled, 
and promises and deliveries are re- 
corded. Referring to Figure 7C, as of 
January 15, only 8 final assemblies 
have been completed. The Hercules 
Spring Company has fulfilled its 
promised delivery, but Barnes Man- 
ufacturing Company is behind sched- 
ule. The inventory of recoil springs 
on hand, however, will provide a cov- 
erage against actual needs of approx- 
imately two weeks. into the future. 


Procurement of Materials and Parts. 
Buyers in the purchasing department 
are classified according to the types 
of materials or parts they are to pro- 
cure. Upon receipt of a purchase re- 
quest a buyer becomes acquainted 
with the schedule that has to be met 
and secures materials, first, on the 
basis of delivery times required, and 
second, on the basis of price. Thus 
time, not price, initially determines 
the selection of the vendor. 

The problem of getting an as- 
sured flow of the required materials 
and parts is difficult. But many of 
these difficulties can be eliminated by: 


1. Planning of purchasing, whereby 
contracts are awarded within a speci- 
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MODEL _20 MM_OERLIKON CANNON 





SUBASSEMBLY OR ITEM 


PART NAME No. |; 


20MM 


K-3/000 
K-31/00 
K-3/200 


GUN MOUNT (1 
CASING u 
SHAFT 


MODEL’ _20MM_OERLIKON CANNON 





NAME CARD 


STOCK ~SAE #2 SL-. 


2” Round L- RICAN STEEL E WIRE 


ie L-3/74 | PETER FRASEE INC. 


MODEL _20 MM _OERLIKON CANNON 





SUBASSEMBLY OR} ITEM 


PART NAME | No. | PER 


UNIT SUPPLIER 


20 MM CANNON 
RECOIL SPRI 2 Strackbein Ci 


HERCULES SPRING CO. 
BARNES MF6.Co. 


MODEL No. 


MODEL No. _NZ=-2___ 


ORDER 


M-5709 


MODEL No. _NZ-2 __ 


No. | BUYER | FOLLOW-UP | PURCHASE 
ORDER 
No. ! 


P-630/A 
P-630/ B 


NZ-2 





QUANTITY DEC. 
ORDERED 


207 


QUANTITY DEC. JAN. 
ORDERED 


6000 
4000 


PRODUCTION SCHEDULE 


INCOMING PARTS SCHEDULE 


PAGE 


EB. MAR. | APR. | May 


MATERIALS SCHEDULE 


PAGE 


FEB. MAR. APR. | MAY 


Figure 7A (top). Graphic presentation of planned 
and actual accomplishment in production of parts 
and assemblies. Detail requirements are related to 
the basic schedule for final assemblies set by gen- 
eral management... Figure 7B (middle). Materials 
schedule specifies requirements against which are 


posted suppliers’ promises, deliveries, and actual 
usage in production. Immediate analysis can be 
made of actual and potential inventories . . . Figure 
7C (bottom). Incoming parts schedule outlines time 
and quantity requirements for parts bought from out- 
side suppliers, promised and actual deliveries 


fied period of time for deliveries ex- 
tending well into the future 


2. Knowledge by buyers of prior 
services rendered by suppliers, their 
facilities and skills, and claims of 
other customcrs 


3. Close collaboration betwecn the 
supplicr and the buver in setting a 
schedule that is mutually favorable 


4. Insertion of a detailed delivery 
schedule as an intcgral part of the 
contract 


5. Immediate consideration and 
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emergency adjustments by higher ex- 
ecutive authority when a contract can- 
not be placed because of technical 
specifications, price limitations, or 
delivery requirements 


6. Organization of the purchasing 
department to include a central point 
where all necessary papers and docu- 
ments can be processed in accordance 
with government regulations 


7. Appointment of a liaison agent 
to maintain contacts with government 
officials and to foster necessary action 
in the securing of favorable ratings 


8. Maintenance of accurate bills of 
materials and parts lists for ready 
reference on the part of the buyer. 
These lists and bills should be checked 
off to make certain that everything 
has been ordered, or is in the process 
of manufacture, as there may be over- 
sights in forwarding authorizations 
and requests 


9. Elimination of excessive paper 
work by buyers and suppliers 


Each buyer issues a purchase order 
to the selected supplier and advises 
the planning section that initiated 
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Beginning date of schedule 
Finishing date of schedule 


Alight line connects the beginning 
date with the finishing date of 
a schedule. Figure to left shows 
requirements for period. Figure 
at right shows cumulative re- 
quirements to end of period 


Aheavy line shows the proportion 
of a schedule which has been 
completed—i.e., progress to 
date. Jog indicates posting 


Columnar space represents a 
period of time (as one month) 


Figure at left of column is sched- 
vled requirements for that 
month or period of time 


Figure at right is cumulative re- 
quirements to end of the month 
or period of time 


Light line indicates ratio of per- 
formance to requirements for 
the period of time 


Heavy line indicates cumulative 
performance to date of posting. 
Jog indicates each posting 


Heovy hollow line indicates cumu- 
lative promises. Jog indicates 
each period of time 








not sufficient. Physical delivery of an 
item is merely the last stage of ex- 
pediting. Interim expediting is essen- 
tial. It is necessary to observe when 
bills of material have been prepared, 
when tooling design has been com- 
wry when parts and materials have 
een purchased, and when produc- 
tion has been started. Last, but not 
least, it is necessary to guard against 
parts or facilities being diverted else- 
where without sufficient reason. 

Consequently a company appoints 
follow-up men for each classification 
of materials or parts and entrusts 
them with the responsibility of see- 
ing that deliveries are made in ac- 
cordance with the schedules that have 
been established. Furthermore, the 
classifications are so made that one 
follow-up man can be definitely as- 
signed to one or a series of suppliers 
and work constantly with them so 
that he gets to know thcir practices 
and can aid them as much as pos- 
sible. The practice of having several 
expediters come into a_ supplicr’s 
plant to follow their own particular 
products is not a good one. If a num- 
ber of diverse items are concurrently 
purchased from one company, a single 
expediter should be assigned. 

An expediter helps all he can. For 
example, he sees that the supplier gets 


the materials he requires. Many times 
the prime contractor can exert greater 
pressure on a subcontractor farther 
down the line than the subcontractor 
can do directly. In addition, if a sup- 
plier gets into difficulties and cannot 
deliver per schedule, the expediter 
may be able to arrange adjustments in 
schedules. The best safeguard against 
these difficulties is to have the ex- 
pediter and the supplier sit down to- 
gether and develop a schedule of the 
steps necessary to secure production. 

Follow-up men are generally at- 
tached to the planning department, 
because (1) they must advise plan- 
ning section heads directly on progress 
in delivery of incoming materials, and 
(2) they can become better versed in 
conditions at the final assembly point 
and better determine if adjustments 
in supplier’s schedules may be recom- 
mended. However, any supplier that 
proves unsatisfactory must be called 
to the attention of the buyer who 
initially made the award. 

The prime fact is observed that, 
once the schedule for the supplv of 
a part or material is set, it must be 
maintained, and only changed at the 
direction of higher authority. Other- 
wise, the integration of the overall 
production program is jeonardized by 
one element getting out of line. 


3. Selecting the Right Process 


The resnonsibility for establishing 
operations for the manufacture of a 
product is assigned to the process 
engineering denartment. In addition 
to technical information, schedules 
are received which specifv (1) the 
time objectives to be met in the man- 
ufacture of nilot lots and the achieve- 
ment of full production, and (2) un- 
der conditions of full production, the 
number of product units to he man- 
ufactured per unit of tizne. This Iat- 
ter information influences in large 
measure the decree of specialization in 
the tvne of tooline that will be used. 

The head of the process engineer- 
ing department, in collaboration with 
the sunerintendent of the manufactur- 
ing division, determines the normal 
number of hours per dav that the 
monnfacturing division will work. It is 
difficult to achieve a comnletely uni- 
farm flow of material along a pro- 
duction line, therefore some leeway 
is provided to balance out loads on 
equipment. An excellent practice is 
the utilization of two 8 or 10-honr 
shifts. The remaining hours can be 
uced for maintenance of eaninment, 
plant housekeenine, development of 
new orerating techniques. and reset- 
ting of tools after sharpening. 


| 
BZ ' Bit 6) } Requirements on hand at date of 
- jnlah (m| | starting chart 

V Date of examination of perform- 

ance in relation to plan 

R Requirements 

p Promised 

) Delivered 

VU Used 
ctual | the purchase request which supplier 
n be { received the award and the jay 
igure dates. This information is placed by 
time the planning group on their charts. 
1 out: 

Expediting and Follow-Up. Since 

mass production depends upon a 

steady input of materials, parts, and 
lls of { supplies, careful consideration is given 
ready to expediting and follow-up. But it is 
= just as important to realize that ex- 
scked pediting can be carried too far; firms 
thing | that have consistently proved them- 
acess selves in the past should be relied 
over- upon to deliver in the future. How- 
tions ever, at the first indication of any 

possible delay, expediting should be 
aper- immediately initiated to see what 

corrective measures need be taken. 

; _ Expediting, for the more critical 
Ger items, starts when the order is placed. 
see The practice of watching only the 
a delivery of parts into a plant is often 
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Duties of Process Frgineer. For 
each part or subassemblv a_ process 
engineer is assigned to the task of 
selecting and establishing the process- 
ing methods for its manufacture. Full 
duties consequently are: 


1. Determination of the necessary 
fabricating, inspection and assembly 
operations, and their sequence one 
to the other 


2. Decision as to the types and 
number of machines to be used 


3. Selection of the necessarv fix- 
tures, tools, and gages required for 
cach of the operations 


4. Development of detail sched- 
ules for the procurement and setting- 
up of facilities 

5. Supervision of the setting-up of 
facilities for each operation until sat- 
isfactory production is attained 


6. Consideration, development, and 
establishment of anv changes in prod- 
uct desien or manufacturing methods 
that will facilitate production 


The process engineer seeks to de- 


velop for each component part an ov- 
eration list that specifies the sequence 
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and nature of operations for manu- 
facture of the part and the types of 
machine tools or other basic equip- 
ment that will be required. From this 
point, he can prepare an opera- 
tion detail sheet (Figure 8) for each 
operation. This sheet provides. com- 
piete. information. for the establish- 
ment and. maintenance of an 
operation through specifying (1) the 
nature of the operation and the toler- 
ances to be: met, (2) time standards 
and capacity, (3) quantity and de- 
scription of required facilities—ma- 
chine tools, fixtures, cutting tools, 
and gages—and (4) a historical rec- 
ord of the approved changes in prod- 
uct design or operating conditions 
from the time of initial set-up. In 
this manner ideas and conclusions on 
production techniques can be pre- 
sented. These data will control in 
large measure future activities of the 
organization. During the production 
life of the project, any subsequent 
and acceptable revisions in produc- 
tion techniques will be immediately 
recorded on these sheets to keep them 
up to date. 





Determination of Operations. ‘I'he 
process engineer should have had 
the opportunity of collaborating in 
the development of production draw- 
ings. Furthermore, he should visit 
the plants that are already making the 
product (1) to study the operations 
and tooling set-ups in use, and (2) 
to learn the difficulties that are being 
encountered. However, he must guard 
against immediately adopting any 
production methods that he may see 
without first establishing in his own 
mind that it is the proper technique 
to follow. If speed is necessary in pre- 
paring for production, the procedures 
of another organization may be im- 
mediately adopted, but this practice 
should be the exception rather than 
the rule. 

Consideration is first given to the 
stock that will be used, on the pos- 
sibility that manufacture of the prod- 
uct can be simplified by change in 
the type or size of the original stock 
that is specified. 

Next, the process engineer deter- 
mines the series of cuts that will be 
made, recognizing the facilities that 
will generally be available and_tak- 
ing into consideration the degree of 
accuracy and the surface finish re- 
aquired. Visualization can be aided by 
having a trial part on hand. At this 
time he may discover where slight 
changes in the design of the prod 
uct will secure economies in produc- 
tion. Approval of these changes is 
then obtained from the production 
design department. 
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The component production draw- 
ing received by the process engineer 
establishes a common location point 
or surface in each plane of the part, 
from which all other surfaces of the 
past are dimensioned. Thus the ma- 
chining of location surfaces or estab- 
lishment of location points takes place 
early in the operation sequence, so 
that the subsequent machining of all 
surfaces of a part may be related to 
a common denominator. 

Finally, the series of cuts is so fixed 
that the complexity of machining 
and the amount of operator skill are 
reduced to a minimum. Against this 
is balanced the possibility of combin- 
ing cuts to reduce the number of 
machines and tool set-ups needed. 

Once the series of cuts is deter- 
mined, the engineer illustrates the 
tooling set-up of each cut on opera- 
tion detail sheets, Figure 8. The metal 
removal is shown by the shaded area. 
The dimensions to be met in making 


roughing cuts are set by the process 


engineer. Where finished cuts are 
made, the dimensions are taken from 
the production drawings. 

The process engineer next proceeds 
with the determination of where in- 
spection by the inspection department 
should take place. In this way inspec- 
tion is treated as a series of operations 
absolutely essential to the manufac- 
ture of a product. And though the in- 
spection department is not responsible 
for process decisions, its collaboration 
is necessary in the promotion of any 
processing that will assure quality. 

A number of rules may be applied 
in selection of inspection operations: 


1. Every’ cut should eventually be 
checked; but too many fabricating 
operations should not take place be- 
fore inspection, as the possibility of 
catching and immediately correcting 
the source of the error becomes in- 
creasingly more difficult 


2. The machining of location or 
other critical surfaces should be im- 
mediately followed by inspection 


3. The degree of precision influ- 
ences the location of inspection; for 
cxample, an insvection station can be 
placed at the end of all roughing oper- 
ations but the number of intermedi- 
ate inspection stations should be pro- 
gressively increased as the part reaches 
a finished stage 


4. Inspection should immediately 
tollow an oneration where the quality 
of a part is subject to controversy or 
cannot be positively assured by an 
operator because of the difficulty of 
measurement or the precision required 


An operation detail sheet may be 
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made, with modifications, for each 
inspection operation, particularly tg 
diagram the dimensions that require 
gaging. 

Finally, the process engineer de 
cides the manner in which assembly 
is to be done. He has two alternatives 
—progressive assembly and _ fixed 
assembly. In the first, the product jg 
assembled at a series of stations; in 
the latter, assembly is made at a cep. 
tral point. The controlling elements 
in deciding what type of assembly to 
use are (1) number of units of prod. 
uct per day required, (2) number of 
parts entering assembly, (3) degree 
of skill required, (4) number of fune- 
tional tests specified, (5) degree of 
repair, modification, or fitting needed, 
and (6) case and speed of assembly, 
If progressive assembly is decided 
upon, the process engineer establishes 
the necessary series of operations, 


Machinery Requirements. The type 
and number of machines to use for 
each operation call for important de- 
cisions, because this element influ. 
ences to a great degree the ultimate 
cost of the product and the speed 
in achieving quality production. Esti- 
mates of requirements are based on 
(1) types of operations involved, (2) 
degree of precision to be maintained, 
(3) production schedules to be met, 
(4) production times that can be ex- 
pected, (5) future changes in design 
of the product, (6) machinery on 
hand and available, and (7) conver 
sion or new machine costs that are 
involved. 

Collaboration with machine tool 
manufacturers is advisable, for they 
can furnish much information on the 
type of machine to use and the operat- 
ing conditions that can be expected. 
Furthermore, the process engineer I- 
vestigates the possibility of subcon- 
tracting any extremely difficult opera- 
tion to another company or orgai- 
ization that is better equipped in the 
way of skill and facilities. 

As far as possible, machines that are 
already assets of the company are 
employed. A list should be available 
showing, first, unused or idle ma- 
chines, and, second, machines that 
are only operating part time in the 
manufacture of products that can be 
readily subcontracted, if need be, to 
other companies. If any machines are 
to be converted, steps are immediately 
taken to prepare enginecring drawings 
showing the extent of conversion. 

If machines are to be purchased, the 
process engineer obtains estimates of 
delivery times from the machine man 
ufacturers to see if they fall within 
the time objectives set for achieving 
full production. If certain machines 
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EQUIPMENT NAME #390 CINCINNATI MILK NUMBER 58325 _ 
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No. | CHANGE NOTICE Base 
37192] NEW CHANGE 1/5/47 | 
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=. SYMBOL or TOOL No. | TOOL DESCRIPTION REQUIRED GAGE No. GAGE DESCRIPTION 
2 F-13006) FIXTURE 2 _|G-25003 | LOCATION GAGE (1.1377°/1.1456") 
¢ | T-25010 [FORMCUTTER-OETAK!| 2  [G-25010 | FLUSH PIN GAGE (25197.2598") 
T-25020 _|CUTTER-DETAIL#2| 2 (|G-25020| SNAP GAGE FOR 1.020°/1.028" 
=25030 | CUTTER-DETAIL# 2 _[G-25030] TEMPLET FOR 40° & FILLETS 





























Figure 8. Operation detail sheet indicates facility ditions. As such, this sheet is a basic reference for 
requirements to meet specified manufacturing con- establishment and maintenance of the operation 


are not procurable, within time, he 
does not hesitate to re-analyze his esti- 
mate of machine requirements to see 
if some modifications and adaptations 
cannot be made. 


Selection of Fixtures, Tools, and 
Gages. Under conditions of mass pro- 
duction, machines are so selected and 
set up that they usually remain on 
one operation. Exceptions are made 
when a machine is used for standby 
capacity or more than one operation, 
or when the total scheduled require- 
ments of two or more cperations can 
be easily satisfied by one machine. 

Then the process engineer estimates 
fixture, tool, and gage  require- 
ments for each operation and enters 
the information on the respective op- 
eration detail sheet. A sufficient num- 
ber of spare tools are calculated into 
the requirements to permit changes 
for resharpening and thus to avoid 
excessive shutdown of machines. 

The next step is to determine the 
gages necessary for the assurance of a 
quality product. They may be divided 
into the following classifications: 


_ |. Gages to assure the proper loca- 
tion of the tools in relation to the 
fixture 
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2. Gages to establish the proper 


location of a piece in a fixture 


3. Gages to measure or control the 


travel of the work table or tool 


4. Gages that are used by the pro- 


duction operators to check dimensions 
of pieces after machining 


The process engineer works closely 


with the inspection department to 
see that his conclusions are correct 


and that the list of gages as drawn 
up meets the requirements for quality 


control. Collaboration is particularly 
necessary in determining the best 


types of gages for checking the various 
dimensions. 

The process engineer completes the 
necessary information on the detail 
operation sheets and then assigns oper- 
ation numbers. For example, the first 


operation is designated as No. 10, the 
second as No. 20, and so on, so that, 
if any new operations are instituted, 
new two-digit numbers may be readily 
inserted. Finally, numbers are assigned 
to the required machines, fixtures, 
tools, and gages. Later on these num- 
bers will be marked on the respective 
facilities. 

The head of the process engineer- 
ing department approves each opera- 
tion as set up by the process engineer. 
An estimate of the tooling-up costs is 
made, and the estimated production 
times are checked. Then a staff assist- 
ant may analyze whether the costs 
involved ate allowable within the 
financial program that has been estab- 
lished. Finally, if approval is granted, 
drawing accounts are authorized so 
that the purchase of the necessary 
equipment can be started. 


4. Scheduling Installations 


The process engineer establishes a 
schedule (Figure 9) for each opera- 
tion, specifying the time objectives 
that are to be met for the procure- 
ment and installation of machines; 
design, procurement; and installation 
of fixtures, tools, and gages; assign- 
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ment of labor to install and operate 
facilities. 

The planned time for these detailed 
activities must, be related to the over 
all schedules that have been set for 
the manufacture of pilot lots. The 
process engineer is assisted in this 
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work by a representative of the plan- 
ning department who is well trained 
in the methods of scheduling projects. 
Progress in the execution of planned 
elements can also be followed up by 
this man, providing him with such 
assistants as are necessary. 

By this means the activities of a 
large number of individuals concerned 
with the establishment and proof of 
manufacturing operations can be 
effectively coordinated to achieve sat- 
isfactory production within the avail- 
able time permitted. Actual progress 
will constantly have to be checked 
against schedules, so that if there is 
a delay in the execution of any ele- 
ment of the program, attention can 
immediately be directed to this point 
for action towards the elimination of 
difficulties. 


Scheduling the Procurement and 
Installation of Machines. The process 


engineer and his planning assistant ° 


schedule the delivery dates of the 
machines that are necessary for 
the operation. Check is made with the 
engineering purchasing section on 
the delivery promises that can be ob- 
tained. Often contact is made directly 
with the machine tool manufacturer, 
particularly if special machinery is 
required. At least one machine must 
arrive in time for the trial of fixtures, 
tools, and gages, and the manufacture 
of pilot lots to prove the processing 
methods. Then the remaining ma- 
chines can be scheduled for delivery 
within the time obiectives established 
for getting into full production. If 
the engineer has originally specified 
standard types of machines for his 
operations, he obtains two scheduling 
advantages: 


1. Delivery promises may be better 
than those of specialized machine 
tools 


2. The machines may often be used 
interchangeably in the development of 
a pilot line 


Many times the process engineer is 
unable to secure delivery of all re- 
quired facilities within the time re- 
quired. Thus he has to set up a line 
that operates on an interchangeable 
basis before he can get it on a fixed 
basis. For example, if a standard type 
of machine can be used on three 
different operations, the fixtures and 
tools fer all these operations can be 
tried on this machine. Then, as suc- 
cessive machines come into the plant 
and are installed in the line, the num- 
ber of interchangeable set-ups on the 
original machine can be reduced. 

If machines on hand are to be con- 
verted, or if a special machine is to 
be procured, the time required for 
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the preparation of design prints is 
scheduled. Upon completion of the 
design, it is submitted to the process 
engineer for approval. In addition to 
designing, planned times are set for 
the procurement of castings, motors, 
and controls, and for the machining 
and installation of parts. 

The final element scheduled is the 
installation of the machines. This will 
then become the basis for the sched- 
uling of tools, gages, and fixtures. 

Machines are inspected upon ar- 
rival from the supplier to make certain 
that all contract requirements as to 
attachments and parts are complied 
with. Upon delivery of the machine, 
a layout engineer specifies the location 
of the machine in the line according to 
a prearranged floor plan. Then the 
machine is unloaded, placed on skids, 
erected, lined, leveled, cleaned, and 
made ready for operation. 

In any machine installation care is 
taken to see that it is leveled properly 
and free of vibration. Also provisions 
are necessary to permit ready reloca- 
tion should the layout be changed. 
Steel foundation blocks based on con- 
crete are used effectively. In addition, 
upon instruction from the process 
engineer, all machine controls—for 
example, spindle reverses and rapid 
traverses—that are not necessary for 
the manufacture of a part will be dis- 
assembled. In this way a “green” 
operator will not disturb the set-up or 
cause any damage to the machine or 
tools by inadvertently moving the 
wrong lever. 

As soon as machine procurement 
and installation is scheduled in detail 
for all operations, a summary schedule 
of delivery is drawn up for the total 
number of machines necessary for the 
manufacture of the product. The pro- 
cess engineer includes in this schedule 
the number of standby machines that 
must be on hand to take care of 
possible emergencies, resulting from 
the need for extra production or the 
failure to bring regular machines up 
to exnected production in a reasonable 
length of time. These standby ma- 
chines must be universal in character 
and tooled up to perform any one of 
several operations. 

A purchase request is written for 
each machine that is to be procured. 
The head of the process engineering 
department approves the request and 
forwards it to an engineering purchas- 
ing section for the awarding of a con- 
tract to a machine tool manufacturer. 
Sometimes this section is located in 
the purchasing rather than process 
engineering department. If existing 
equipment is to be converted, the 
necessary authorizations are prepared 
for the work to be done. 





Procurement, Design, and 
tion of Accessories. Delive 
are established for the fixtures, tools 
and gages required for each 9 
The procedures followed are much thy 
same as those used in determinj ma. 
chine deliveries. Again a sullen 
number of items must be on hand tp 
permit manufacture of pilot Ios 
Furthermore, designing, manufacty. 
ing, and installation must be sched. 
uled. Finally, a summary schedule jy 
drawn up to permit the issuance of 
purchase requests or work orders, 

The process engineer, in schedulj 
should have some idea of (1) whi 
items will ‘be procured from supplien 
and which will be made by the com, 
pany’s toolroom, and (2) the approx. 
mate dates that can be promised. This 
requires close collaboration with the 
tool design, toolroom, and engineering 
purchasing sections. The toolroom, 
for example, knows how much wok 
it can handle with regard to the many 
facture of tools, gages, or fixtures, 
Sometimes the tool designer—who will 
design the original item—can express 
an opinion on whether it should bk 
made in the toolroom, knowing the 
facilities and capabilities, or whether 
it should be made on the outside by 
one of the many specialist organiza 
tions that exist for this kind of work. 

When designs for non-commercial 
gages and tools are required, the pw 
cess engineer establishes—in conjunc 
tion with the tool design section—the 
dates when designs are to be started 
and the approximate length of time 
required for their completion. In this 
way the activities of tool designing 
are coordinated with the relative need 
of designs for procurement or mant- 
facturing purposes. Planning is then 
carried further with regard to times 
required for the manufacture or de 
liverv of tools, gages, and fixtures. 

The process engineer should by all 
means possible seek to establish the 
procurement of at least one set of 
fixtures, tools, and gages for each oper- 
ation in time to manufacture a pilot 
lot. There are advantages in so doing. 
Take gages for example. First, they 
can be tested functionally during the 
manufacture of a pilot lot. By this 
means the supplier can be advis 
immediately regarding any design 
changes that seem to be in order 
Then he can proceed with the mant- 
facture of the remaining gages, asst 
that they will not be returned for 
further machining. Second, where 
measurements are difficult to make, 
a gage immediately establishes the 
precision that is attained. 

Unon completion of detail schedules 
for the design, procurement. and it- 
stallation of tool, gage, and fixture 
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OPERATION INSTALLATION SCHEDULE 
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figure 9. Operation installation schedule is used to 
establish time sequence for design, delivery or con- 
sruction, and installation of facilities, and for the 
wsignment of labor. For example, it will be noted 


requirements for each operation, a 
ummary schedule is prepared out- 
lining delivery requirements for each 
type of accessory that is needed. Simi- 
it gages to be used by manufacturing 
id inspection are grouped together. 
These summary schedules also con- 
tin the number of items that will 
ienecessary to act as possible replace- 
ments in case of damage or excessive 
war. Mass production, as such, can 
ie severely jeopardized by failure to 
ln the replacement of facilities any- 
where along the production lines. The 
til storeroom should be consulted to 
determine what may be considered an 
uate replacement policy. Gener- 
, ON government work, only a 3- 
nonths’ supply is maintained because 
itthe changes in design that may take 
pace, Ordinarily a 6-months’ supply 
‘maintained. Moreover, a close check 
Mneécessary replacements is later kept 
though the use of records showing 
lie frequency of use and repair of 
tools and gages, 
€ program outlining the need 
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for tools, gages, and fixtures is sub- 
mitted to the head of the process 
engineering department for final ap- 
proval. Purchase requests for com- 
mercial items are immediately issued. 
Non-commercial items call for rough 
sketches to be prepared by the process 
engineer and inspection department. 
These are sent along with authoriza- 
tions for design to the tool design 
section. 


Design of Fixtures, Tools, and 
Gages. Design of the fixture or work- 
holding device calls for the establish- 
ment of set-up blocks that will be 
used for locating (1) the position of 
the cutting tool with respect to the 
fixture, and (2) the position of the part 
in the fixture. The latter type of set- 
up block will be used in conjunction 
with an indicator to insure that the 
piece is correctly set in the fixture 
before it is machined. After the fix- 
ture design prints are made, wooden 
models may advantageously be con- 
structed, better to visualize the ef- 
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that 20 hours of a toolmaker’s time will be required 
in the latter half of December to install and insure 
the efficient operation of a set of three tools on a 
No. 35J Cincinnati milling machine 


fectiveness of the design. In tool de- 
sign, the design engineer is careful to 
make sure that the tool will be sufh- 
ciently rigid for the type of cut that 
must be made. 

Gage design calls for skill in de- 
termining the relation of the dimen- 
sions of the gage to the dimensions 
that are to be secured in the machin- 
ing of a part. Gage dimensions are 
such that (1) provision is made for 
wear of the contact surfaces and (2) 
the use of the gage promotes cuts that 
represent lower limits of metal re- 
moval. Furthermore, gage construction 
is such that the gage is easily handled 
by relatively unskilled personnel, and 
yet will assure precise measurement. 
Careful design will prevent many argu- 
ments during production. 

Above all the tool designer makes 
certain that the locating points used 
for gaging and for machining surfaces 
are identical to those shown on the 
component production drawings. 

The tool designer then places a 
figure on what the probable costs of 
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manufacture of tools, gages, or fixtures 
should be. ‘Then the designs are sub- 
mitted to the process engineer for 
approval. He in turn consults the in- 
spection department with regard to 
gage designs. Often many of the 
initial designs are rejected, and re- 
designs are made in accordance with 
the notations placed on the original 
drawings by the disapproving — pcr- 
sonnel. When a design is approved, 
«a work order is issued to the toolroom, 
if the item is to be made by the com- 
pany. If it is to be made by an out- 
side supplier, a purchase request is 
forwarded to the cngincering purchas- 
ing section, which tries to secure a 
delivery date and price consistent with 
the requirements that have been speci- 
fied. If not, the process engineer is 
immediately notified so that the neces- 
sary decisions and adjustments are 
made. Finally the process engineer is 
advised as to the deliveries that 
are promised when the contract is 
awarded, so that this information can 
be placed on the planning charts. 


Inspection. ‘lools, fixtures, and 
gages, upon arrival, go immediately to 
the toolroom for inspection. ‘The tool- 
room has a schedule of the required 
deliveries and consequently can (1) 
initiate immediate inspection on those 
items that are urgently needed by the 
process engineer in the manufacture of 
the parts, and (2) advise the follow-up 
man of those items that have not been 
supplied within the promised delivery 
dates. This latter clement provides an 
additional check on deliveries. 

A tool inspection report is prepared 
for each group of items that is re- 
ceived. If the items are acceptable, 
they are sent to the tool storeroom for 
disposition upon proper presentation 
of requisitions. Record cards are 
initially established for each item so 
as to permit assembly of subsequent 
data on tool life and the amount of 
repair entailed in maintenance. Inci- 
dentally the storeroom should be care- 
ful separately to allocate and to keep 
gages used by manufacturing division 
and inspection department. 

If an item fails to pass inspection, 
a decision is made as to whether it 
should be reworked by the toolroom 
or by the supplier, or whether it should 
be rejected completely. If the rework- 
ing is not necessitated by faulty design 
and specifications, the cost is generally 
charged to the supplier: 


Installation. ‘The installation of fix- 
tures and tools is the joint respon- 
sibility of an experienced toolmaker 
and the process engineer. Both of 
them have to establish—in cooperation 
with the production department—the 
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Figure 10. Necessary changes in the design of a part are closely con. 
trolled through the use of an engineering change notice 


conditions that will represent efficient 
manufacturing. Stock for experimental 
purposes may be roughly machined 
parts obtained through work orders. 
The effectiveness of the fixture 
should be based on the ease of setting 
up the part and on the rigidity that is 
maintained during machining. ‘The 
efficiency of the tool is analyzed from 
the standpoint of the speed of travel 
and the accuracy of the cut that is 
attained. Sometimes the need for 
redesign becomes apparent. If so, a 
request for a tool engineering change 
is sent to the tool design section. A 
new drawing incorporating the change 
is then sent to the toolroom along with 
the corresponding tool or fixture re- 
quiring the modification. Sometimes, 
in the interest of speed, the toolroom 
may get the tool or fixture immediately 
with instructions as to the modifica- 
tion that is necessary. Then the tool 
desigh department is notified as to the 
changes that must be incorporated in 
the drawings. Of necessity, the tool 
designers continue to work closely 
with the process engineer and _tool- 
maker in straightening out any pro- 
duction difficulties that may exist. 


Scheduling Labor Requirements. 
This calls for a high degree of col- 
laboration between the personnel de- 
partment, time study and methods 
department, process engineer, inspec- 
tion department, and the supervisors 
and foremen of the manufacturing 
division who will be in charge when 
production is established. ‘The devel- 
opment and use of a schedule is par- 
ticularly of great help to the personnel 


department, because it can proceed 
to make a careful selection in line with 
requirements and to establish an 
orderly transfer of employees. The 
helter-skelter transfer of men from one 
job to another, and the waiting for a 
job to get started can and should be 
avoided. Should there be an enforced 
period of idleness for some of the men, 
they can be assigned to the work of 
conversion and installation of equip- 
ment. Otherwise they may well be 
given classroom training. 

Complete planning requires prac 
tical schedules of labor requirements 
within the following classifications: 


1. ‘Toolmakers and set-up men—to 
establish the proper operating condi- 
tions and to train personnel 


2. Operators—to operate the pro 
gressively expanded facilities 


3. Inspectors—to interpret quality 
and assure its maintenance 


4. Other indirect labor, for exam- 
ple, supervisors, electricians, and mill 
wrights—to assure the proper function- 
ing and maintenance of facilities 


Toolmakers and Set-Up Men. A 
toolmaker and the process engineer, 
as earlier explained, are responsible for 
installing tools and fixtures on 4 
machine. During this initial set-up 
of a machine, a set-up man from the 
manufacturing division should be on 
hand to watch the manner in which 
it is done. This man will later be 
responsible for the continued opeta- 
tion of the machine. 

While initial pilot lots are being 
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Figure 11. Upon approval of an operation change request, action is 
initiated to revise and adjust the manufacturing conditions 


manufactured, the set-up man_ is 
trained by the toolmaker. And both 
of them continue to work in conjunc- 
tion with the process engineer toward 
bringing the machine up to a rated 
capacity through any improvements or 
changes of methods that become 
apparent. When the process engineer 
feels that the machine is operating 
satisfactorily, instructions are drawn 
up for its operation and maintenance. 
This will serve later as a guide in 
training operators. ‘Then the time 
study and methods department is 
called in to set standard times. 


Operators and ‘Their Training. 
Schedules are set for the assignment 
of personnel to operate the progres- 
sively expanded facilities. At the same 
time the labor classification necessary 
for each operation is established. The 
process engineer has for reference a 
list that classifies and describes skills. 
For example, occupation T-280, tap- 
per, is “one who operates tapping 
machine; this does not include tapping 
by hand.” Similarly, T-290, turret 
lathe, “includes Warner & Swasey, 
Gisholt, Foster Libby screw machines 
and turret lathes.” 

Operators should gain as much ex- 
perience as possible during the manu- 
facture of pilot lots, so that when the 
date for achievement of full produc- 
hon is on hand, they can be operating 
at capacity. Experience furthermore 
can always be highly complemented 
" training. Set-up men are the logical 
choice for doing this training, par- 
ticularly when they themselves have 

trained in the proper ‘teaching 
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methods to be employed. Another 
advantage is that it is good practice to 
relieve the foreman of detailed train- 
ing activities and to allow him to con- 
centrate on the straight supervisory 
functions of assigning work to per- 
sonnel and seeing that production is 
being secured through proper flow of 
materials, maintenance of tools and 
machines, and so on. 

The training of an operator involves 
the explanation of two concurrent 
procedures—operation, or the main- 
tenance of quantity production, and 
gaging, or the control of quality. Each 
operator is furnished with a diagram 
of the tooling set-up so that he knows 
the dimensions that must be main- 
tained. He must be impressed from 
the beginning with the need for exer- 
cising care that assures the continuous 
production of a quality product. He is 
also given some idea of the production 
to be attained, but during the training 
and probationary period he should be 
expected to progress steadily, not 
hurriedly. After a fair rate of quality 
production is achieved, the operator 


is trained how to set up the machine 
during tool changes. It is difficult for 
a man to maintain interest in a job, 
if all he does is move a lever. 


Inspectors. The inspection depart- 
ment is called in to aid in the schedul- 
ing of personnel that will be required 
for inspection. Gage deliveries are au 
important criterion; somctimes ma 
chines can be placed in operation, yet 
production gages for measuring the 
parts will not be on hand for some 
time. Consequently the measurement 
of dimensions may be a difficult 
matter—when temporary expedients 
are used—and may be beyond the 
capabilities of the operators. ‘Uhus 
well-trained inspectors will have to 
be constantly on hand to do this work, 
which in itself consumes more time 
than when regular gages are used. 
However, the inspection force may 
eventually be reduced as production 
gets under way, gages are dclivered, 
and the production men become 
better versed in quality requirements 
and the methods of measurement. 


Indirect Labor. To the minimum 
direct labor requirements for each 
operation are added the extra operating 
personnel that are necessary because 
of the danger of labor turnover, illness, 
or absenteeisin. Furthermore, there is 
danger that production estimates es- 
tablished for certain operations may 
not be met, and consequently it is 
advisable to have extra men on hand 
that can balance out production at 
these points. 

Then the superintendent of the 
manufacturing division estimates the 
indirect labor requirements for such 
functions as tool maintenance, repairs, 
storeskeeping, and records keeping. 
Furthermore the extent of supervisory 
personnel is estimated. 

A master plan is finally drawn up 
of the direct or-indirect labor require 
ments from the standpoint of (1) clas- 
sification, (2) numbers needed, and 
(3) when assignments to the jobs 
should take place. This plan is sent 
to the personnel department so that 
personnel can be arranged for. 


5. Developing a Plant Layout 


An operation list is forwarded to a 
plant layout engineer who is respon- 
sible for (1) developing a floor plan 
of the raw and in-process material 
storage areas, machine locations, and 
required servicing facilities—tool store- 
rooms, salvage cribs, inspection sta- 
tions; and (2) specifying the necessary 
auxiliary equipment, such as_ hoists, 
hand trucks, and gage stands. This 
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layout engineer may be a member of 
either the plant engineering, process 
engineering, or methods and time 
study department, depending upon the 
particular organizational set-up of a 
company. 

First, the layout engineer makes 
templets representing the space re- 
quirements of each machine, inspec- 
tion, and assembly station. Various 


lll 





arrangements of these templets are 
then tried on a layout board to de- 
termine the best flow of material and 
the amount of space required. Good 
housekeeping is fostered by a pre- 
sentable layout and adequate storage 
space, particularly to take care of 
temporarily large banks of materials 
which may arise because of lack of 
balance between operations or because 
of machine breakdowns. 

Flow is so established that no back- 
tracking of material takes place. If 
a progressive assembly line is used, the 
production lines for component parts 
are generally located, if possible, at 
right angles to the assembly line and 
at points where those parts enter into 
assembly. Safety is an important con- 
sideration; the. layout engineer must 
see that adequate aisles and storage 
areas are laid out, so that the workmen 
will not run the risk of having mate- 
rials fall upon them. Safety measures 
on the machines themselves are de- 
veloped and installed by the process 
engineer. Incidentally, insurance com- 
panies can provide suggestions. 

Added to the space requirements 
for storage and for operating stations 
are those for tool cribs, maintenance 
shops, parts repair sections, and sal- 
vage cribs. Crowded conditions in 
these areas should be avoided even at 
the cost of being unable to establish 


them centrally with respect to the 
activities they service. 


Auxiliary Equipment. The specify- 
ing of auxiliary equipment—particu- 
larly for materials—is an important 
task. In any initial layout for a new 
product, elaborate materials handling 
techniques should be temporarily for- 
gotten until uniform and satistactory 
manufacturing methods and times are 
achieved, 

Auxiliary equipment is also specified 
for the storage of tools and gages. A 
tule should be established that gages 
do not touch metal except in measure- 
ment. In this way, gages are less sus- 
ceptible to being “knocked out” of 
adjustment. Wooden gage stands can 
be so designed that the gages are ar- 
ranged in sequence; as the —— or 
inspector measures a part, the use of 
successive gages will assure that all 
necessary measurements have been 
checked. 

Another consideration is the often- 
times highly specialized equipment 
that will be necessary for the mainte- 
nance of machinery. In these times, 
machine tools are getting a ternfic 
amount of abuse through long operat- 
ing hours and handling by relatively 
inexperienced personnel. Provisions 
must be made for periodic lubrication, 
cleaning, and repair. 


6. Controlling Engineering Changes 


procurement, or type of raw or in- 
process material to use. Or he may 
receive from any one of several sources 


Many changes in design and manu- 
facture of a product are often necessary 
and arise from any of the following 
conditions: 


1. Failure of the product design to 
achieve economical manufacture 


2. Failure of equipment to achieve 
originally estimated capacity, thus 
throwing the line out of balance 


3. Difficulties in controlling the 
quality of the product 


4. Incorporation of suggestions by 
personnel 


The control of changes and modi- 
fications is an extremely difficult task 
where mass production is involved. 
A straightforward procedure accom- 
panied by the necessary degree of 
planning must be utilized to coor- 
dinate the many diverse elements of 
production that are affected by_any 
engineering change. 


Initiating Changes. A change in 
manufacturing may result from the 
process engineer receiving an engineer- 
ing change notice (Figure 10) that 
specifies changes in design, manner of 
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—methods and time study, tool- 
room, inspection, supervisors, set-up 
men, workmen, and so on—a notice 
recommending the elimination, com- 
bination, change of sequence, devel- 
opment, or simplification of an 
operation. Still another situation 
exists where the process engineer, 
after production has fairly well started, 
may himself see where an improve- 
ment may foster quality or simplify 
manufacturing. This latter condition 
particularly holds when the process 
engineer, because of lack of funds, 
time, toolroom facilities, or adequate 
assistance, was forced earlier to forego 
installation of production methods that 
would represent top refinement in 
manufacturing. 

By having all recommendations 
channel through the process engineer, 
a central point is established for their 
control; and the authority for ana- 
lyzing and executing the proposals is 
not widely dispersed over the entire 
organization. 

Upon receipt of a proposal, the 
process engineer closely investigates 


the changes involved. This 
implies and requires close collahy 
tion with other members of the 
ganization—tool designers, produg 
supervisors, production planners. 
sign engineers, and so on. Particyl 
if a change in design is required, : 
acceptance of this change must} 
obtained (if an engineering ¢h 
notice is not on hand) from the g 
nators of the design. 
When a change would be practig 
or is required, an operation chap 
request (Figure 11) is prepared 
submitted to the chief process engin 
and to the superintendent of 
manufacturing division for approy 
Upon acceptance, the process enging 
is free to proceed with the installat 
of the new methods. If a change! 
the design or specifications 9 
product is required, the producti 
design department revises the drag 
ings and prepares an engineer 
change notice. The planning depa 
ment in turn schedules the chang 
in production that will result, pa 
particular attention to the balanei 
out of production and the disposal} 
obsolete parts. s 


Installing Changes. The proces 
engineer revises the operation list a 
the detail operation sheets for thos 
operations that will be changed @ 
modified. All data with regard 
operating times, types of fixtures, toolg 
and gages, types of cuts, dimensiong 
and so on, must be kept up to date® 
represent positively the latest mani 
facturing practice. Any compal 
particularly in mass production, shou 
have the details of product design amt 
of processing both on paper and in 
minds of its personnel. 3 

Where the change is major, @ 
process engincer prepares operatid 
installation schedules for each affectes 
operation specifying the time objee 
tives that will have to be met in accomm 
plishing the various steps—design am 
modification of equipment, reassig 
ment of labor, new tool and g 
deliveries, and so on—necessaty # 
assure the installation of the meq 
methods. This scheduling proceduil 
has previously been described. Tt 
necessary work orders, purchase ordets 
and requests for tool engineeriti 
changes are issued. Follow-up is them 
carried out according to the sched 
that have been developed. 


x a a 


In conclusion, the establishment 
‘mass production requires technica 
skill and ability coupled with positi¥ 
planning and control to integrate & 
many diverse functions and activitit 
that are involved. ¥ 
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Demonstrating to Foremen 
How Management Helps 


ALLEGORICAL PRESENTATION and three- 
dimensional symbols distinguish a fore- 
man training technique now in use at 
Servel, Inc., Evansville, Ind. Devel- 
oped by Herbert W. Fillmore, educa- 
tional director, it is one answer to 
the current problem of teaching the 
ats of supervision to the technically 
ible machine hands who are being 
upgraded to the ranks of leadmen, 
assistants, and foremen. 


Successful because it reduces the 
foreman and his job to a picture 
that can be quickly understood, the 
Fillmore plan is more than a method. 
It is an apparatus—consisting, first of 
all, of the six wooden blocks shown 
in the photograph directly below. 
The foundation block, symbolic of 
“the job,” has a wooden pivot per- 
pendicular to its center. The second 
block, symbolizing “the foreman,” has 


a center hole corresponding to the 
pivot on the first. When the second 
block is placed on the first, they 
illustrate the relationship of the fore- 
man and his job. 

The remaining four blocks sym- 
bolize the foreman’s responsibilities; 
they are slotted to fit one on top 
of another, all together being sym- 
bolic of the supervisional load he 
carries. Each side of each block, as 
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described step by step in text and pictures on the 
following pages, has been used effectively as an 
opening gun in his foreman training course 


nian sna i ni ia els a ea ctl is 


From the blocks and other properties displayed on 
table, Herbert W. Fillmore of Servel, Inc., builds the 
story of the foreman on his job. His presentation, 
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AND SERVICES PROVIDED BY MANAGEMENT 
SPECIALIZED DEPARTMENTS 


PROCESSING 


PLANT tavour : 


we shall see, represents some frac- 
tion of the load. 

In addition, there are ball bear- 
ings which fit into the race of “the 
job” block and are covered by a sim- 
ilar race on the bearing side of “the 
foreman” block. They represent the 
many aids and services provided by 
management to make it easier for the 
foreman to carry his heavy load and 
get around better on his job. 

In the series of photographs shown 
on these two pages and the one next 
following, Fillmore himself demon- 
strates the nine steps he takes in 
teaching the fundamentals of fore- 
manship. Direct quotations are digests 
of his explanatory remarks. 


Step 1. As shown in the photograph 
on this page, the apparatus is set up 
on a table. The blocks stand on edge 
in plain view so that the labels can 
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be easily read by members of the 
group. Groups are kept small enough 
so that the men can see everything 
that goes on. Fillmore faces the class, 
picks up the first block which, as we 
have seen, is marked “the job,” and 
places it in a central position. 

“You are now beginning your fore- 
manship training,” he says. “The first 
thing you need to have is a simple, 
specific idea of what your responsibili- 
ties as foremen are. To give you this 
idea, I have devised the set of blocks 
you see before you. 

“The first block symbolizes ‘the 
job,’ and it is so marked. It stands 
for everything you men do out there 
in the shop. In the old days the fore- 
man’s job was a simple one. Today 
it has become far more difficult. And 
you men have become the key men in 
industry because you are really the 
non-coms—the corporals and the 


sergeants—who are going to be re 
sponsible for supervising and obtain. 
ing maximum war production.” 


Step 2. The demonstrator now picks 
up the second block which has gq 
picture of a foreman pasted over its 
top. The center hole of this block, 
as already explained, fits over the 
pivot on the first. The demonstrator 
continues to talk: 

“This block represents you, ‘the 
foreman.’ I place you on your job.” 

With that he places the block over 
the pivot and moves the top block 
around with his finger. 

“You are supposed to go around on 
your job, to see that everything is 
running smoothly. This was quite 
easy in the old days. There was no 
mass production then, and your men 
had worked with you for years. To- 
day many new responsibilities have 
been piled on your shoulders.” 


Step 3. At this point he picks up the 
third block, labeled “human rela. 
tions,” and fits it on top of the second 
as he talks: 

“For example, a good foreman must 
certainly know now how to handle 
people. Human relations is even more 
important to the supervisor than the 
knowledge of how to run machines. 
Unless the people you supervise are 
contented, healthy, and growing, they 
cannot do the best for themselves, for 
you, and for the company. You must 
know how to handle human relations 
so that you do your full part in making 
your employees (1) contented in their 
work, (2) happy in their home lives, 
(3) healthy in their play, and (4) men- 
tally ambitious to further their talents 
and attain promotions. 

“The four sides of the block repre- 
sent these four elements. If any of 
your employees are off register in any 
of them, you have not been as good 
a foreman as you can be or as they 
have the right to expect you to be. 
First of all, then, if you are to bea 
good foreman, it is necessary for you 
to be an honest, sincere, watch- 
ful, considerate, intelligent expert in 
human relations.” 


Step 4. The fourth block is labeled 
“technical.” Fillmore picks it up, 
points his pencil to the subjects on 
its four sides, fits it upon the third 
block, continues: 

“Good human relations is just one 
part of the load that you as foremen 
will have to shoulder. You must like- 
wise be an expert in giving your em- 
ployees technical training. 

“Broadly speaking, this aspect of 
your job consists of training in (1) 
machines, to gain high production 
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tates; (2) materials, to keep scrap losses 
low; (3) methods, to keep efficiency 
rates high; (4) maintenance, to keep 
machines running and operation costs 
low.” 

He now moves “the foreman” block 
with its superimposed loads around on 
“the job” and says: 

“You can see that with these re- 
sponsibilities on your shoulders it is 
harder to get around on your job. 
You must be orderly. You must con- 
serve time. You must be watchful so 
that you can anticipate difficulties and 
prevent their occurrence.” 


Step 5. Similarly, he picks up the next 
block, labeled “economic,” and adds 
it to the pile, saying: 

“A good employee needs to under- 
stand the facts of economics in rela- 
tion to (1) markets, (2) money, 
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(3) management, (4) merchandising. 
From this understanding comes faith, 
cooperation, pride, loyalty, zest for 
the job. Without them your super- 
visional job will be well-nigh impos- 
sible. You will be confronted with 
so many grievances, so much hidden 
defection, that it will be impossible 
for you to do your job right.” 


Step 6. Fillmore now picks up the 
block labeled “miscellaneous,” places 
it on the “economic” block, and says: 

“There are countless miscellaneous 
functions that are vital—for example, 
these meetings and the home-study 
work that goes with them, superin- 
tendent’s meetings, participation in 
various shop programs, supervising the 
unusual things that occur.” 

Then he places a common red brick 
on top of the pile and tries to turn 
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the superstructure around on the foun- 
dation block as he explains: 

“In addition to the heavy load you 
are already carrying, someone comes 
around almost every day in the week 
to ask you to sell tickets, arrange for 
a dance, take part in some drive, 
excuse some of your people for band 
practice, shift men to other hours so 
they can practice for the baseball team. 
These are all little things which we 
shall label ‘dead weight.’ You should 
not have to fool with them, but you 
do. They’re part of the foreman’s job.” 


Step 7. “So you see,” says he, “you 
are loaded with responsibilities, espe- 
cially in these wartimes, and it is 
mighty hard for you to get around on 
the job. Management recognizes all 
this, however, and is trying constantly 
to make it easier for you. It is supplying 
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you with aids that foremen never had 
before. If you had to perform without 
them, the job would be impossible.” 
Now he tears down the pile, picks 
up “the job” block, points to the 
race cut into the face, and takes a 
handful of steel ball bearings, with a 
few marbles mixed in. 
“Management,” he continues, “pro- 
vides your job with many things to 
help you get around better. For ex- 
ample, foremen once had to keep time 
sheets. Management now supplies 
timekeepers, so that is a job you no 
longer have to worry about.” As he 
explains, he drops in a steel ball or a 
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marble, each symbolic of some specific 
management help. 

“Similarly, as we shall discuss in 
detail in this course, management now 
provides drawings and specifications, 
plant layout, processing details, ma- 
chine loading charts, routing sheets, 
time study, budgets, job analysis, em- 
ployee rating, suggestion systems, 
employee selection, inspection, main- 
tenance, purchasing and receiving, 
testing, production schedules, hospital 
and first aid, safety program, employee 
training, recreation. Management 
helps a lot with all these things which 
years ago a foreman had to do for 


himself. They make the going casier 
as you get around on the job.” 


Step 8. At this point he places the load 
back on the pivot, twirls it easily with 
his finger. But there is still a slight 
wobble because of the faulty marble 
bearings. Once more he removes the 
superstructure: 

“It is a vital part of the foreman’ 
job not only to know, understand, and 
use these management helps but also 
to be always on the alert to improve 
them. Examine every one. If you find 
some that are weak, ask management 
to fix them.” 

Fillmore now begins to pick a few 
marbles out of the race, throws them 
away, and substitutes perfect steel 
balls. 

“Here, for example, is something 
wrong with time study, or job analysis, 
or inspection, or schedules. Prove to 
management that they are wrong. 
Throw them away. See to it that the 
right procedure is substituted. Man- 
agement appreciates that kind of alert- 
ness in its foremen.” 


Step 9. Fillmore finally points out the 
race on the underside of “the fore- 
man” block and says: 

“Of course, you as a foreman have 
a bearing on this matter. Your atti- 
tude, aptitude, or personal fitness may 
need a little dressing up.” 

Unseen he places a little gum on the 
race just before he replaces the super- 
structure on the pivot. As he tries to 
rotate the pile, this little obstruction 
causes it to wobble, or gums up the 
bearings in the race, or something. 
He therefore removes “the foreman” 
block, points to the gum in the race 
and continues: 

“This shows that, if there is some 
thing the matter with the foreman 
himself, the entire job can go to hell. 
even though everything is organized 
right. The question to ask yourself 
constantly is, ‘Do I need some dressing 
down?’ Your job cannot run smoothly 
if you are wrong.” 


That ends the demonstration. It 
remains only for the leader to sum 
up with an admonition to the men te 
let the allegory of the blocks sink into 
their minds. 

“Let this become a part of you,” 
he concludes, “so that you grow to 
relate every detail of the job to this 
concept of your responsibilities. Judge 
yourselves in relation to these ele- 
ments. Absorb the training details 
that are related to these functions. 
Watch every day for improvements 
that can be made. That will make 
you more efficient foremen as you get 
around on your job.” 
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WITH THE ADVENT of women into air- 
craft manufacture by the thousands, 
Lockheed has mixed some good, sound 
advice in with the usual, as well as a 
few unusual, ideas for guarding the 
safety and health of all employees, 
male as well as female: 


Health, Ration your food, but not your 
health. Take time out for breakfast, 
time out for lunch, time out for 
dinner. 

Musts for every day: Plenty of 
greens; plenty of milk, fruits, “en- 
tiched” breads, and plenty of meat or 
its equivalent (if you can get it!). 

Plenty of “yellows” in both fruits 
and vegetables. In other words, peaches 
are better than pears; yams are better 
than “spuds,” 


Sleep. Most important to your health 
and your job are sleep and relaxation. 
Sleep is not rationed. Eight hours is 
still the minimum, regardless of your 
shift. 

Graveyard shift (12 midnight to 7 
am.): Shut off the light by wearing 
eye shades. Shut out the noise by wear- 
ing car plugs. Shut out the family by 
shutting the door. 

Swing shift (4 p.m. to 12:30 a.m.): 
Eight hours of continuous sleep are 
better than mixing it up with your 
other activities in relays. 

Day shift (7 a.m. to 3:30 p.m.): 
“Early to bed and early to rise, put 
plenty of sparkle in every girl’s eyes. 
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Cap that covers her hair, goggles, no jewelry, short sleeves—all com- 
bine to make a sensible and safe working costume 


Recreation. Don’t ration your relaxa- 
tion. Choose recreation that recreates. 
Suggested are such activities as bowl- 
ing, dancing, tennis, badminton. 

Do the job when on the job, but 
forget your work when you play. 


Safety. Hair: All women working in 
factory areas must wear hair covering. 
Revolving machinery causes the same 
reaction as when you run a comb 
through your hair—static electricity 
causes your air to stand on end. Don’t 
turn this war into a scalping party. 

Ration your vanity and not your 
scalp. Use your head, save your hair. 

Hands: You can keep your hands 
soft despite hard work. Twenty-five 
cent cotton gloves, worn while you 
sleep, and a good hand cream will work 
wonders. 

Nails: Keep them short. Castor oil 
will keep them in good condition. 


Clothes: Comfort, practicability, 
good taste. 
Work shoes: Wear low-heeled, 


closed-toe, sure-footed shoes. Closed 
toes afford protection, and low heels 
reduce fatigue. 

Dress: If your clothes require fre- 
quent laundering because of your type 
of work, it would be economical to 
choose sanforized material; otherwise, 
strutter cloth or any substantial mate- 
rial. Silks and rayons are definitely 
taboo. Simple and smartly tailored 
clothes cost no more and express good 
taste. 

Blouses; The plain tailored blouse is 
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Dos and Don't’s for Women 


always flattering. Form-fitting sweaters 
and ‘“T’’ shirts are out, and no bare 
midriffs. 

Girdles: By all means. You will look 
better, feel better, work better. 

Jewelry: Wrist watches, earrings, 
necklaces, bracelets, and finger rings 
are extremely dangerous around mov- 
ing machinery. 

Any injury should be reported im- 
mediately. Lockheed has first aid sta- 
tions throughout the factory at all 
plants. ‘These are staffed by doctors, 
nurses, and first aid attendants, who 
give 24-hour service. In case of injury, 
report to your immediate supervisor, 
who will send you to the first aid unit 
or hospital for treatment. If you feel 
ill, report to your immediate super- 
visor, who will send you to the first 
aid unit for treatment. 

Doctors are available at all times for 
advice concerning your health and 
well-being. 

Eyes: Lockheed provides goggles for 
your protection. Use them if you work 
with drills, rivet guns, Cleco pliers, or 
any tool or machine that might send 
chips or sparks flying. 

Lifting: By law, women in industry 
may not lift more than 25 pounds or 
carry more than 10 pounds up and 
down stairs. Don’t. 

If you need to lift, do it the right 
way. Size up the load before you lift it. 
Get help if necessary. Lift with your 
leg muscles, not with your back. 

Please be seated: When stools are 
provided, please use them. Alternate 
sitting and standing positions. You 
will find that you will not be so 
tired at the end of the day. 


Pregnancy. For your protection, preg- 
nancies should be reported immedi- 
ately to your women’s counselor. 
Counselors are your friends and have 
your interests at heart. Information 
given them is absolutely confidential. 
Within one week after you have 
reported pregnancy, your counselor 
must have a letter from your doctor 
stating (1) time of confinement, (2) 
how long you will be able to work. 


Smoking. No smoking, please, in the 
restrooms. Smoke at specified rest hour 
periods in the zones nearest your de- 
partment, and in the lunch areas at 
mealtime. See that cigarette butts get 
into a container. 

Office workers may smoke at their 
desks if they are not doing work that 
requires meeting the public, 
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How Britain Inspires War 


Workers to Improve Output 


FRED B. BARTON, War Correspondent 





War Correspondent Barton boarded the Clipper for Britain with com- 


missions from Factory for several articles. 


This is the first to be 


published. It was prepared from first-hand information obtained from 


the Admiralty and the Ministries of Supply and Production. 


It is 


illustrated with official British posters and photographs 





Tue jos of keeping up worker morale 
in war-surrounded Britain is not left 
to chance or allowed to diminish, even 
with the sting of possible defeat turn- 
ing to the certainty of eventual vic- 
tory. It is being done by a corps of 
production-minded men and women at 
the Admiralty and the Ministries of 
Supply, Production, and Aircraft Pro- 
duction. Some of these people are 
American trained and understand sales 
promotion technique. Many of them 
have had factory experience. 

They begin by refusing to look on 
their work as dull and routine. Get- 
ting the message across pungently and 
forcefully and without tiring their 
audience is an assignmeni as thrilling 
to them as a manhunt. 

This wartime job of making the 
war seem real to factory workers is 
carried on in every British plant, large 
and small. There are no Willow Runs 
in the United Kingdom, because they 
would make too easy targets for enemy 
bombers. Instead, Britain has hun- 
dreds of small plants, some operating 
in old buildings, some hidden away in 
small towns, some buried in aban- 
doned stone quarries. 

Some of these plants are fairly siz- 
able, employing from 30,000 to 40,000 
hands. Others are very small—as small 
as 19 hands. 

Some of the larger plants have their 
own relations staffs, well equipped to 
do the job of explaining the war job 
to employees. The government de- 
partments dealing in war production 
make no effort to dictate or control 
the type, quantity, or standards of dis- 
play material these large plants hand 
out or post for their workers to read 
and ponder over. If a factory prefers 


118 


to create its own publicity, that suits 
everybody. For smaller plants, how- 
ever, the government departments do 
a complete job, and this is welcomed 
by plants that do not have the facilities 
to create impressive display material 
of their own. 

Britain is somewhat gingerly tack- 
ling the new and revolutionary idea 
of bringing labor into partnership with 
management. Joint Production Com- 
mittees—treferred to miliarly as 
JPC’s—are made up of equal repre- 
sentation from labor and management. 
This is a startling development, even 
in a war that accustoms us all to new 
and startling changes. 

First set up in March, 1942, JPC’s 
need not be used in factories employ- 
ing fewer than 150 hands; even so, 
over 600 plants of this size in the 
engineering field alone iow make use 
of them. Throughout Britain’s engi- 
neering factories some 2,000,000 work- 
ers now are represented by more than 
2000 labor-management committees. 


Beiter Labor Relations 


A government spokesman sums up 
the development of JPC’s in this way: 

“Back in the days of British ‘de- 
feats’ in this war, factory workers were 
critical of factory management. They 
looked for weaknesses, and they found 
plenty. It is reasonable to say now 
that relations are fairly good. Pres- 
sure by the government on factories 
to start up Joint Production Commit- 
tees has produced results. For one 
thing, it was democracy’s way of let- 
ting tired and sometimes unreasonable 
people let off steam. All the younger 
factory managers are for the JPC idea. 


“There is some reluctance am 
the older factory bosses. Still, mos 
factories regard the JPC as a useful 
talk-shop. Both sides get to knoy 
things they would not know otherwise, 
The whole idea is still in the exper. 
mental stage, and its usefulness varies 
tremendously from factory to factory, 

“In every government factory the 
JPC is compulsory. There is a prop. 
crly drawn constitution with the gov- 
ernment stamp on it, and no personal 
idiosyncracies are allowed to interfere 
with its workings.” 

Doubtless both management and 
labor have been self-conscious and 
fearful and possibly inert in expressing 
their viewpoints in these joint man- 
agement-labor meetings. The spectacle 
of youngsters, both men and girth, 
speaking up with a new and some- 
times wild idea is enough to startle 
conservative England. But most for 
ward-minded executives consider that 
the JPC’s are here to stay, and waat 
them to amount to something. 

Now for the tools used in British 
war produc#on drives. First, posters. 
They are vivid, handsome, and eye- 
catching. But even posters can lose 
their effect: The success of the British 
drive for production lies in the use 
of every variety of display material— 
posters, localized displays, bulletin- 
board newspapers, factory movies, 
music, and so on—plus a special effort 
to bring the war home to the factory 
workers. This last is often done by 
bringing returned war heroes to the 
factories, sometimes with the actual 
machine gun or airplane or whatevet 
it was that that factory’s product 
helped to make. Occasionally, too, 
selected workers from 2 war factory 
make a trip to an army base and see 
in actual operation the product they 
helped to make. When this is not pos 
sible, the usefulness of the product 1S 
brought home through pictures and 
dispatches. In other words, every effort 
is put forth to make the factory work- 
ers feel that they actually help equip 
the fighting men for victory. 

Among the best and most useful 
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BRITAINS FIGHTING MEN 


HAVE DAILY FOOT INSPECTION. <= 
F OUR BOOTS MUST KEEP THEM 
IN MARCHING TRIM 


to bring home to workers that what they are making 


necessity, plant managers have to exercise ingenuity is as important to victory as ammunition 


posters are a series of “‘battle’’ scenes 
with space for local imprint alongside. 
Here any factory can write or print 
amessage saying in effect: ““The gadget 
we turned out here helped win this 
victory.” Any typical bulletin that 
seems important to the factory man- 
agement gains added _ effectiveness 
when displayed alongside these news- 
worthy scenes of actual war. 
Sometimes the product ties up 
neatly to some actual event in war. 
One placard shows a grinning scldier 
holding up some loaded shells and 
saying: “Remember these? He likes 
them. They helped win the battle of 


“Because in some cases a factory is 
still making its peacetime product and 
workers may feel they are not con- 
tibuting to the war effort, a display 
was recently built, for example, around 
the subject of ropes. One poster 
showed lifeboats being lowered over 
the edge of a torpedoed ship, with the 
caption: “Our ropes helped lower 
these sailors to safety.” This gives 
new enthusiasm to any factory work- 
tt who may have felt his job unim- 
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portant and wondered why the firm 
he worked for didn’t start making the 
more obvious tools of war. 

Many factory workers never see the 
finished article for which they labor. 
Hencz a placard that says: “They use 
our Kine-Theodolites on Hush-Hush 
gun-sites.” It helps make a dull and 
routine bench job have its place in 
winning the war. 

An unusually popular placard shows 
a British soldier, one trouser leg shot 
off, standing on the shore and holding 
aloft a trophy brought home from the 
Commando raid on Dieppe. This 
photograph was enlarged from a snap- 
shot. It packed a lot of human 
interest and, being thoroughly un- 
posed, rang the bell. 

These wall displays, big and little, 
are also used to combat absenteeism, 
which, in a country that has fought a 
war for four hard years, can become 
a real problem. A typical placard reads: 

“This gun can shoot 250 rounds a 
minute. Last month minutes 
were lost in this factory alone through 
absenteeism.” 

Many factories make a practice of 
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letting each worker sign his or her 
name to the margin of these posters. 
That brings the message home. It is 
also a silent pledge on the worker's 
part to work even more earnestly 
toward the common goal. Sometimes 
these posters bearing workers’ names 
are sent on to an army camp and the 
soldiers write personal letters of thanks. 
The lift to factory morale thus pro- 
duced is considerable. There is also a 
boost to production whenever any 
returned war hero visits any factory 
and tells his story at first hand. 

In some plants a_bulletin-board 
newspaper, kept fresh week by week, 
makes timely use of newspaper clip- 
pings and even personai letters. The 
idea is to keep the story fresh and 
lively. 

Occasionally pay envelope stuffers 
are used. These are of necessity small, 
because the paper shortage in Eng- 
land is a real thing. All paper, in fact, 
is watched closely. The stock used for 

wall posters and placards, for instance, 
is thin and is turned in for salvage 
after a couple of weeks. One batch of 
posters was even printed on the blank 
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reverse side of peacetime poster mrate- 
rial found on hand. 

Because the majority of Britain’s 
factory workers are now women, many 
of them housewives with no previous 
business training, moving pictures are 
being used to clarify production jobs. 

Women learn to do a simple factory 
job quickly and expertly, but usually 
do not have imagination enough to 
picture the complete workings of the 
factory where they work. So the 
Ministry of Supply in conjunction 
with British Paramount has produced 
a number of 11-min. reels, showing in 
brief detail how various essential items 
are manufactured. These factory 
shorts are shown during the meal 
break—meaning the lunch hour—and 
never cut into actual production time. 

Over and above telling new war 
workers about the operation of their 
own plants, these factory shorts show 
how items used in everyday life have 
a new and special importance in war. 
Take electric lamp bulbs. A movie 
shows not only how they are made but 
also the extensive variety required for 
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Exhibit in van is designed to show non-ferrous metal 
workers the uses to which their products are put 


the machinery of war. New and 
specially made bulbs are required for 
headlights for armored trucks and 
tanks, made to withstand the tremen- 
dous vibration and shock. Blackout 
bulbs of many sizes and types are im- 
portant; likewise flashlight bulbs. Sig- 
nal lights, floodlights for landing fields, 
and enormous searchlights also are be- 
ing produced, and these demand war 
priority. Any conscientious worker 
seeing this film, which is informative 
and not essentially a propaganda job, 
understands better why government 
officials counsel turning out electric 
bulbs at home when not in use. 


Newsreel Service 


A special newsreel, “Warwork 
News,” ties many of these production 
stories together for comfortable show- 
ing in all war factories requesting this 
service, and also in local cinemas. 

Although practically all war activi- 
ties in Britain head up in or around 
London, an effort is made to do the 
publicity job nearer home and to give 
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cach industry the type of material best 
suited to its needs. Some ministries 
decentralize into 12 regional districts, 
cach with its own convenient office, 

One casily administered and palat 
able stimulant that has helped along 
wartime production is a daily program 
over BBC—the government-sponsored 
British Broadcasting Company—called 
“Music While You Work.” This # 
piped in to all war factories. 

With the influx of thousands and 
thousands of new and unskilled work 
ers, plant safety committees have tt 
mendously widened the scope of theit 
work. Posters, often with a rhymed 
caption (Britons love their jingles), 
drive home the message of being cate 
ful. Workers are urged to avoid drop 
ing oil where someone might slip # 
it and get a nasty fall, to mark defer 
tive stepladders which might collapse 

Suggestion plans are a new dé 
parture for many British factones 
Within a few months after Sir Olivet 
Lyttleton, Minister of Production, 
urged the installation of suggestion 
boxes in all war factories, one firm m 









































the Midlands section of England 
ed that 50 percent of the sugges- 
ijons received were proving useful. 
jest results are gained by staging con- 
tests, the top suggestion in each three 
gonths’ period being awarded a prize 
of £5—about $22 now. The top sug- 
jon of the ycar receives a supple- 
mentary prize of £25—about $110 in 
American money. 

The Ministry of Aircraft Production 
has worked a new series of production 
charts. Some are a simple blackboard 
idea, on which production charts have 
been broken down into figures per 
week for that department. 

Amore dramatic production chart is 
built like an enlarged ruler, on a ply- 
wood base. ‘Two pointers move along 
the ruler. Each is marked with a col- 
od lamp bulb. White light indi- 
cates the production needed to live up 
tothe month’s schedule. ‘The colored 
light shows production achieved. 

Labor and management in Britain, 
it may be said in conclusion, have 
lamed much from this war. Just as 
oficers and men of any fighting unit 
become fused into one when they go 
under fire, so management and coke 
as of England’s factories have devel- 
oped a new unity of purpose because 
they have been bombed, have gone 
without hot meals and sleep, and have 
suffered the anguish of four years of 
wat. Britons feel they have achieved 
something here that factory managers 
in America still can only dream of. 
Britain, for instance, has occasional 
trikes, but they are small and rela- 
tively minor. It cannot understand 
how John L. Lewis can call out half a 


One type of British poster (above) leaves room for 


million essential workers in a time of 
war and get away with it. 

“Some people regard this factory 
publicity as merely a war measure,” 
says a spokesman for Britain’s Ministry 
of Supply. “We feel, however, that it 
is capable of permanent good. From 
the problems of war, demanding new 
products in great quantities, from un- 
skilled hands and in widely scattered 
plants, we are learning much about the 
relation of labor and management. 
Both sides realize they have a new 
community of interests. We look for 
good results from this experience.” 


After the War 


How long such measures can have 
effect depends, of course, on how nat- 
urally the publicity springs from spon- 
taneous sources, instead of being sel- 
fish propaganda handed down from 
above. Probably, too, the tempo will 
have to be relaxed somewhat. One 
cannot apply the whip of war necessity 
through long years of. peace. 


British factories already are looking 


forward to peacetime production. Not 
that the war is ended, or the end even 
in sight. But, after four years, produc- 
tion of some war items can begin to 
taper off, and certain essential goods 
can now swing into production. Loco- 
motives and rolling stock are to be 
made again, for instance, for use in oc- 
cupying Europe; some may well be 
needed to replace badly overworked 
equipment inside the United Kingdom. 
Wartime regulations are not being re- 
laxed, however. Britain’s homes have 
long gone unpainted. Her clothing 
has been patched and patched again. 
It is a fair question to ask to what 
extent British labor is beginning to itch 
for a hand in management. Britain has 
not yet seen any signs of labor climbing 
into the saddle too suddenly or too 
unpleasantly. The task of education 
goes on, showing‘ labor that manage- 
ment, too, has a job. It is manage- 
ment’s responsibility to maintain its 
right to do the bossing, to lend a will- 
ing ear to suggestions from labor, to 
reward suggestions, and to give work- 
men opportunities for promotion. 


production scoreboard, British model. Posters, score- 


Management to explain to employees how the work boards, bulletin-board newspapers, music, all help 


of their hands is helping on the battle front. Below. 
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to spur the worker to additional effort 
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Constant-Motion Line Speeds 
Assembly, Saves Space — 


CONSTANT-MOTION LINES for fabrica- 
tion and assembly of wing panels at 
Bell Aircraft Corporation furnish oper- 
ators with a steady flow of work, allow 
the utilization of unskilled help, and 
cut down the amount of floor space 
needed. Approximately 85 percent of 
the work on the wing lines is now 
performed by women. 

All three advantages afforded by the 
installation of the constant-motion 
lines help speed up production of 
Army P-39 Airacobras. On the lines 
the work is timed to furnish each oper- 
ator with a specific job to be done in 
a given amount of time. 

The overall job of fabricating and 
assembling a wing panel is now broken 
down into hundreds of small jobs. In 
former years, when a small group of 
workers started and finished a panel, 
each of the group had to be fully 
acquainted with the thousands of in- 
dividual operations necessary to com- 
plete a panel, 


Simplified Operations 


On the constant-motion lines, there 
are six workers at each station. Each 
has the same operations to perform on 
each panel that rolls through that sta- 
tion. It is estimated that the inex- 
perienced woman worker can, in a 
short time, master her job so as to 
do her few operations 25 percent faster 
than the experienced worker performed 
the same operations under the old 
system, when he had hundreds of 
other jobs to perform on the one 
panel. 

Floor space is conserved mainly 
through elimination of numerous and 
bulky parts racks. Prior to the use 
of the constant-motion lines, operators 
assembling and fabricating a single 
wing panel had to be surrounded by 
parts containers to remain busy at the 
job. To eliminate constant travel to 
and from parts cribs, they had to have 
the parts close at hand. 

All parts of a given type are now 
stacked on a single rack at the par- 
ticular station where that part is 
fabricated and assembled. Instead of 
each wing panel in process of assem- 
bly requiring rack space for gas-tank 
covers, fuel bags, landing gear, and 
all the other thousands of parts that 
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A single master fixture is now used in fabrication and assembly of 


wing panels on Bell Aircraft’'s conveyorized line. 


Operators are 


assured a steady flow of work. Unskilled help can be used. And less 
floor space is needed. Net result is increased Airacobra production 


go into a single panel, gas-tank covers 
are now kept on a single rack at the 
station where all gas-tank covers are 
assembled, fuel bags are kept to- 
gether in another rack in the station 
where they are installed, and so on. 
On constant-motion lines, the skele- 


ton of the wing panel is first assembled 
in a supporting master fixture which 
passes through each of the many st# 
tions of a line as additional parts are 
added to that skeleton. Under the old 
method, many different fixtures were 
required to furnish workers access 
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A major reason for the substantial saving in floor 
space is that fewer parts racks are now needed. A 
single rack at each station holds only parts and ma- 
terials that are to be assembled there 


to all assembling areas of the panel. 
by eliminating the necessity for numer- 
ous fixtures, not only is floor space 
conserved, but the non-productive 
time formerly required in changing a 
panel from one fixture to another has 
ilo been eliminated. 

On constant-motion fabrication and 
assembly lines, ultimate production is 
vitally dependent upon the timing of 
amumber of major subassemblies, 
which makes it imperative that pro- 
duction supervision has at all times a 
complete picture of assembly progress. 

A clear, simple picture of all opera- 
tions in the wing panel assembly pro- 
cedure is kept avaflable for instant 
check in the office of John E. Rae, 
wperintendent in charge of wing 
asembly. Through a color chart system 
the assembly of any major part of wing 
panels at any given time is readily 
known at a glance. 


Penciled Squares 


The color chart is drawn off on blank 
paper. Squares are penciled on the 
paper and numbered, each square rep- 
senting a set of panels. The num- 

of squares equals the number of 
panel sets requested in a work order. 
Each square is first broken down 
into halves, for left and right panels. 
Both a left and a right are required 
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to make a set of wings. Each of the 
halves is further broken down into 
thirds, and each half is colored in 
individually. The first two panels to 
go on the moving assembly lines rep- 
resent the No. 1 square on the colo1 
chart, as left and right panels are 
placed on the line alternately. 

Three colors are utilized in charting 
the progress of the individual panels. 
The left side of the top third of the 
No. 1 square is filled in with blue as 
the particular panel goes onto the mov- 
ing lines. The blue reveals that sub- 
assemblies are. ready and that panel 
is in the process of final assembly. 
Green is filled into the space immedi- 
ately below when the panel leaves the 
moving lines. That color reveals at a 
glance that the particular panel has 
been completed and has gone through 
the paint shop. The last color to be 
added to the section is red, revealing 
that the particular panel has left the 
department. 

If any wing lags behind, a white 
spot shows up in the chart and super- 
vision can quickly check the cause 
of the hold-up. Supervision does not 
have to wait until the end of the 
month to determine just where pro- 
duction stands. 

The six major subassemblies that 
go into a wing panel are front beam, 
rear beam, auxiliary beam, leading 
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To instruct operators, thereby speeding fabrication 
and assembly, there is a portfolio at each station 
containing photographs and descriptions of every 
operation performed at that station 


edge, trailing edge, and spindle bear- 
ing. The progress of the assembly of 
these parts is kept on individual sheets 
of a aac binder. They are also 
kept in rotation by number. For ex- 
ample, when the left front beam of 
No. 1 panel is assembled into a unit, 
the date the assembly is completed is 
marked next to the set number in the 
loose-leaf binder. 


Quick Checking 


Whenever a white spot shows in 
the color chart, supervision can check 
it against the subassembly sheets in 
the binder to determine exactly what 
subassembly is holding up completion 
of the particular panel. Supervision’s 
problem at that point is to get that 
particular subassembly up to date so 
that completed panels may roll in 
order off the end of the line. 

The color chart affords the assem- 
bly department a ready check on just 
what panels are ready for shipment 
at the moment a call comes from the 
fuselage assembly plant for wings. 
Supervision of the wing panel assem- 
bly does not have to run down into 
the shop to determine the number of 
panels ready for immediate or future 
shipment, nor does it have to check 
through stacks of paperwork to fur- 
nish an answer. 
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Guidebook Makes Workers 
Feel They “Belong” 


ROBERT SALTONSTALL, Personnel Director, Arlington Mills, Lawrence, Mass.* 


ONE OF THE MOST EFFECTIVE means 
by which a large organization can 
assimilate and adjust new employees 
to their surroundings is through a 
guidebook of information. 

“Our Jobs Together” is the title of 
the Arlington Mills booklet which tells 
employees, particularly new employees, 
what they may expect from the com- 
pany and what the company, in turn, 
expects of them. 

The booklet is so set up that each 
pair of facing pages discusses one sub- 
ject. The left-hand page describes 
company policies; the right-hand page 
tells what is expected of employee. 

In addition to making employees 
“feel at home” the booklet provides: 


1. For management, a clear-cut 
statement of labor policy which will 
guide supervision in dealing fairly and 
consistently with all employees. Man- 
agement’s control] is thus improved 
because there is less leeway for indi- 
vidual interpretation of unwritten 
tules. 


2. For supervisors, a clear state- 
ment of company policy which they 
are responsible for carrying out at all 
times. It also indicates what sort of 
conduct they have a right to expect 
from employees. Thus it guides them 
in dealing fairly with employees under 
normal circumstances. 


3. For old employees, the realiza- 
tion that there are certain well-defined 
regulations which must be complied 
with for the benefit of all. Equally 
important, it provides a clear state- 
ment of the standards of treatment 
which employees have a right to expect 
from supervisors. 


4. For new employees, a quick and 
effective introduction to the company, 
a clear statement of company labor 
policies, and a permanent guide to 
proper conduct on the job. It reduces 
unnecessary questions and prevents 
the misunderstandings which might 
lead to separation. 


The entire booklet is designed to 
emphasize the “give and take” rela- 





* Since writing this article, the author 
has enlisted in the Navy.—Eb, 
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tionship of management and em- 
ployee. The booklet begins with a 
friendly statement signed by the 
president, followed by a short “Story 
of the Arlington Mills” which awakens 
in the employee a sense of pride in 
being associated with a_ progressive, 


wide-awake, and capably managed 
organization. 

Nine main subjects are then dis 
cussed on each of the following sets of 
facing pages. The left-hand page jg 
headed “This is Arlington Mills job,” 


under which the employee is told of 


ctl sguarucsvennttine 





Guidebook of information for employees (actual size, 4x7 inches) 
prevents many of the misunderstandings that lead to separations 


FACTORY MANAGEMENT and MAINTENANCE 





GENE 
The 


you ar 
judging 
be con 
measul 


PROM 
Vace 
moting 
hired fi 
present 


TRAN 


The 
ployees 
versati 
promot 


REFU] 
Emp 
motion 
Arlingt 
satisfac 
or any 


LIBR! 


Inter 


your u 
mil! pu 





S 


lanaged 


en dis. 
sets of 
page is 
Is job,” 
told of 





1es) 
ions 














OPPORTUNITY FOR ADVANCEMENT 


THIS IS ARLINGTON MILLS JOB 


GENERAL POLICY: 

The Mill will place you wherever possible in work for which 
you are best adapted and where you will be best satisfied. In 
judging employees for promotion, efficiency and experience will 
be considered first; where candidates possess these in equal 
measure the employee with greatest seniority will be promoted. 


PROMITIONS FROM WITHIN: 


Vacancies arising from within the Mill will be filled by pro- 
moting present employees, wherever possible. Persons will be 
hired from outside, only when, in the opinion of management, no 
present employees qualify adequately for the job. 


TRANSFER AND PROMOTION: 


The Mill will encourage transfer of capable, experienced em- 
ployees from one job to another so as to build up their skill, 
versatility and earning power so that they may qualify for future 


promotions. 
REFUND OF SCHOOL EXPENSES: 


Employees are encouraged to prepare themselves for pro- 
motion by taking advantage of educational opportunities. The 
Arlington Mills will refund the tuition of those employees who 
satisfactorily complete a course of study at Lowell Textile School 
or any other accredited course approved by the Mill. 


LIBRARY: 

Interesting and informative reading material are provided for 
your use in the Plant Library as well as through the monthlv 
mil! publication, Arlington Mills, News and Views. 
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OPPORTUNITY FOR ADVANCEMENT 
THIS IS YOUR JOB 


PREPARE YOURSELF FOR PROMOTION: 

Equip yourself for future advancement by acquiring a thorough 
knowledge of your present job, by having an efficient operating 
record, by cooperation with your supervisors and team work 
with your fellow employees. 


CONDUCT: 

Demonstrate on the job those qualities of behavior, good sense, 
skill and judgment which you must possess in order to qualify 
for a better job. 


LEARN ABOUT OTHER JOBS: 

Learn ahead of time as much as you can about the other jobs 
in your department so that you will be ready and qualified for 
promotion when your chance comes. 


HOW TO APPLY FOR TRANSFER OR PROMOTION: 


Consult your Overseer or the Employment Manager when you 
wish to be considered for transfer or promotion, and your request, 
along with others, will be taken up when an opening occurs for 
which you qualify. 


OUTSIDE STUDY: 


Develop your knowledge, ability and experience through 
outside study and education. The Employment Office will 
supply you with information as to the various courses that are 
available for you to take. 


LIBRARY: 


Make use of the magazines and books relating to textiles and 
other subjects which you may borrow on request from the 
Library located at the Employment Office. 
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his rights and privileges and is given 
other information answering the ques- 
tions most likely to arise in his mind. 
The right-hand page is headed “This 
is your job.” This page contains a 
straightforward statement of the em- 
ployee’s obligations to the company. 
The nine headings are: Employ- 
ment; Wages and Job Performance; 
Working Conditions; Hours of Work; 
Regularity of Employment; Oppor- 
tunity for Advancement; Safety and 
Health; Group Relations; Conduct. 
Every effort has been made to ar- 
range these subjects logically in the 
order of their relative importance so 
that the new employee will be grad- 
ually drawn to read through the book 
as each new question comes to his 
mind after he starts work. The ques- 
tion of conduct is significantly placed 








last so that the new employee will not 
immediately gain the impression that 
if he makes a mistake he will be sub- 
ject to discharge. Most of the subjects 
covered under “conduct” have been 
taken up with less emphasis on the 
previous pages, however, so that there 
will be no occasion for the employee 
to state that he did not know the vine. 

“Our Jobs Together” is the em- 
ployee’s individual property and is 
of such a size (4x7 inches) that he 
can keep it at home or in his locker or, 
if he wishes, carry it with him for 
reference. 

Guidebooks for new employees have 
value only if they are read and used 
consistently. To keep up interest in 
the guidebook, the company plans a 
series of questionnaires in the monthly 
mill publication. “Arlington Mills 
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One subject to each pair of pages. Left. company policy. Right. worker's responsibilities 


News and Views,” which will chal- 
lenge employees to find the answers 
by referring to their individual copies 
of “Our Jobs Together.” 

Many high officials have emphasized 
that the interests of employers and 
employees are essentially the same. 
“Our Jobs Together” tries to show 
the employee not that his interests 
are absolutely the same as those of 
management but that both manage- 
ment and employees have their rights 
and privileges which they are mutually 
bound to respect at all times. 

This “give and take” relationship, 
with respect for the other party and 
with fair treatment by both sides, 
should help to build the morale and 
cooperation that must exist for eff- 
cient manufacturing operations during 
this war emergency. 
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Process Charts Point Way 
to Man-hour Saving 


G. A. HORNBERGER, Supervisor of Methods and Standards, Diamond Crystal Salt Divisio, 
of General Foods Corporation, St. Clair, Mich. 


















































OLD METHOD — Dating and Filling 100-lb. Paper Bags 
(fy | (mia) PROCESS DESCRIPTION Mey | (mia PROCESS DESCRIPTION 
2.00 ! Packing foreman read schedule 40 ove Pull flat to elevator 
2.98 Write order for bags -05 Ring 
100 -50 Carry order to elevator 85 Wait 
04 Elevator operator pick up order 20 54 Push flat on elevator 
75 | 1.28 Take order lst to 5th floor 75 | 1.28 Ride 5th to lst floor 
°25 Give order to storeroom foreman 40 75 Push flat off elevator 
-62 Foreman read order 14 Warehouse truck driver pick 
74 Adjust stock card up load of waste paper 
-40 Give order to clerk 530 | 4.96 Truck to storage on dock 
1.24 Clerk read order 35 38 To other work 
50 -50 Walk to elevator 40 -20 Walk to elevator 
16 Ring for elevator 75 11.28 Ride lst to 5th floor 
1.70 Wait for -elevator 40 -20 Walk to bench 
90 | 3.20 Ride 5th to basement -60 Aside rope to waste crate 
50 -30 Walk to four-wheel truck 40 34 Push crate to elevator 
530 | 2.57 Push truck to bag storage 05 Ring 
4.18 Load 1000 bags on truck 85 Wait 
500 | 2.88 Push load to elevator 20 one Push crate on elevator 
10 Ring for elevator 45 96 Ride 5th to 2nd floor 
1.70 Wait 175 | 2.05 Push crate to rope storage 
20 34 Push load on elevator 1.50 Dump crate 
90] 3.20 Ride to 5th floor 175 | 1.99 Push crate to elevator 
40 75 Push load to bench -05 Ring 
50 215 To dater storage -85 Wait 
ede Get dater and ink 20 ig Push crate on elevator 
50 e15 Back to bench 45 96 Ride 2nd to 5th floor 
+55 Ink dater 40 ~24 Push crate to storage 
-08 Cut rope from 100 bags 25 Packing room operator pick 
-28 Remove cover from 100 up 100 dated bags 
-11 Aside rope and cover to bench 35 -71 Carry bags to machine 
97 Position 100 bags on bench, 21S Position bags at machine 
25 at a time .09 Put bag on machine 
1.03 Date 100 bags, 25 at a time -01 Watch machine fill bag with 
.33 Aside 100 dated bags to flat, Salt 
25 at a time 06 Remove bag from machine and 
After dating 1000 tuck in valve 
40 ~75 Push flat of dated bags to -02 Drop bag on conveyor 
elevator 
05 Ring 
85 Wait 
20 +34 Push load on elevator ae 4 
75 | 1.28 Ride 5th to lst floor SUMMARY OLD M 
60} 1.13 Push bags to storage in : : 
packing room Oper. . ‘ 
60 «50 Walk to elevatar pcalaetas “ 
75 | 1.28 Ride lst to 5th floor . hts : 
40 -20 Walk to bench by Transportations . 
1.24 Pile waste paper from bench ’ Storages 6 
to flat % Distance in feet 
Time in minutes a ee 
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One OFTEN-HEARD REMARK, “But it’s 
always been done this way,” is a com- 
mon hurdle in any work simplifica- 
tion program. An operator can 
form unnecessary tasks day after 
ay, and never realize that all the effort 
and energy he is expending mean 
nothing in the finished product. A 
rocess Chart, which shows graphic- 
ally how much of his effort he is wast- 
ing, will generally convince him. 


3. How should the dating be done? 
By an automatic dater on the filling 
machine. 


4. Who should do it? Not the 
storeroom, but the materials ware- 
house department, because that is 
where the bags are stored. 


5. When does it have to be done? 
Before noon the day after the order 
is received. 


job was turned over to the research and 
engineering departments. After some 
experimenting, the proper place to 
date the bag was discovered. A 
draftsman designed a self-inking dat- 
ing machine. It was made up by the 
machinists in our shop. The first at- 
tempt was unsatisfactory—the dater 
was cumbersome and not too positive. 
But one of the machinists who had 
worked on it came through with an 
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Here at Diamond Salt, to cite a idea for a better one, and was told to 
single example that comes readily to It will be noted on examination of go ahead and make it. He did, and 
mind, we had always dated cotton the process chart that more than one his dater has proved eminently suc- 
bags by hand, and because the store- department was involved, and that cessful. 
room had been dating and delivering _ the operations performed by men from A new process chart was made 
the cotton bags, it was assumed that these departments have been charted, (see below), showing how much sim- 
the job of dating paper bags would one after the other, to show the com- _ pler, how much easier, and how much 
follow the same procedure. A process plete job. Also, the job is highly more economical the proposed method 
chart illustrates the method formerly repetitive, one that requires consider- would be. This information was pre- 
in use (Opposite page). able labor, and one that will be in sented to management, and _ the 

It was obvious that the job could effect indefinitely—a job, in a word, authorization to make the change 
be improved, so we asked the cus- that lends itself to a detailed study was readily given. Incidentally, the 
tomary why, where, how, who, and __ to find the “one best way” to do it. change-over was made without a 
when “questions: The next step, then, was to find single serious hitch. 

————— out how many bags are used, and to There are many reasons, in our 

1. Why were the © eee evatec’’ calculate the time and money that experience, why unnecessary opera- 
from the basement to the “ _ could be saved. Clearing with the tions are performed. The “how to 
and brought back down to the at, superintendent and the foremen of do it” instructions are passed along 
just to have ny bundles — = the departments concerned took care from one operator to the next, ver- 
the bags dated? They should not be o¢ the changes from one department _ bally. The further they are passed on, 
ponies and Geougnt back. to another. the more they accumulate. But there 

2. Where should these jobs be Next came the problem of the is one sure cure—a cure that, in our 
done? In the packing room, where the automatic dater that was to be in- plant, at least, works every time. Its 
bags are filled. stalled on the filling machine. This name is “work simplification.” 

el 
NEW METHOD — Dating and Filling 100-lb. Paper Bags 
DIST. | T DIST. | TIME 
ie) phen PROCESS DESCRIPTION ft) | (min) PROCESS DESCRIPTION 
2.00 Packing foreman read schedule 14 Flat of bags picked up by 
2.98 Write order for bags warehouse truck driver 
150 75 Order delivered to warehouse 90 84 Truck to elevator 
supervisor 05 Ring 
62 Read order 85 Wait 
74 Adjust stock card 20 19 Drive on elevator 
40 Give order to warehouse man 15 52 Ride basement to lst floor 
~62 Read order 195 | 1.82 Truck load to packing room storage 
35 18 To bag storage 35 335 Drive to other work 
33 Position flat 14 Pick up load of waste paper 
-08 Cut. rope from 100 bags 530 | 4.96 Truck to storage on dock 
28 Remove cover from 100 35 233 To other work 
.09 Aside cover to flat 43 Janitor picks up waste rope 
-02 Aside rope to pile 110 66 Wheel to storage 
27 Pile 100 loose bags on flat oT Aside rope 
After piling 1000 30 15 To other work 
25 Packing room operator pick 
e : = : up 100 bags 
, : 71 Carry to machine 
EMETHOD SAVING iS Position at machine 
4 09 Put bag on machine 
20 4 Ol Watch machine fill bag with 
ag | 0 salt and date bag 
Pil x 26. 16 Remove bag from machine and 
3 l pce es tuck in valve 
45 1800 - 02 Drop bag on conveyor 
92.19). pee AIR 
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Sixth ina series of articles on 
methods used at Carnegie-Illinois 
Steel Corporation, Pittsburgh, to 
stimulate discussion in foreman 
training classes. Developed by 
R. J. Greenly and E. B. Mapel, 
Industrial Relations Division 


An open hearth department fore- 
man recently promoted one of his pit 
cleaners. The foreman was familiar 
with the SWOC contract clause which 
provides that in promotion “. . . where 
the factors ‘ability to perform the 
work,’ and ‘physical fitness’ are rela- 
tively equal, length of continuous serv- 
ice shall govern,” yet he unintention- 
ally “passed up” a man with 26 
months’ service in order to promote 


another man with only 18 months’ 
service. This resulted in a grievance 
which was settled easily in the first 
step because another opening permit- 
ted a similar promotion for the older 
man. The older man, however, contin- 
ued to resent the foreman’s original 
action even though the adjustment was 
made. 

A short time later another promo- 
tion took place. This time again the 
foreman promoted a man with less 
service who was exceptionally well 
qualified, while three men were “passed 
up” without warning or explanation. 
This time a grievance was raised which 
was settled in the third step when it 
was demonstrated that the foreman’s 
action was correct and justifiable. 

Last week a similar situation arose 
which led the foreman to make a pro- 























Supervisory Problems—No. 6)! 


WHAT WOULD YOU DO IN A CASE LIKE THIS? 
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motion in which other factors, in his 
opinion, were more important thay 
length of service. This time a gjj 
ance was taken directly to the map 
agement of the plant, requesting tha 
severe disciplinary action be take 
against this foreman. The union 
tained that the foreman consistenf 
had violated the contract by ignori 
the seniority clause. 
While investigating the case it wag 
discovered that the foreman had made 
26 promotions during the past fom 
years. Twenty of the promotions wer 
in accordance with length of servicg 
and five were based on other consideny 
ations. These five cases had the apy 
proval of the union. In one case (seg) 
first paragraph above) the foremany 
admitted an oversight and made cop 
rection within a few days. 














The following statements apply to this situation. Study each one carefully. If you agree, put a circle around the 
“T” following the statement. If you do NOT agree, circle the “F”. If you are in doubt, circle the “??”. 








1. This foreman has consistently violated the spirit and intent of the SWOC contract. T te 
2. A foreman can make his job easier in the long run by considering only length of service when deciding upon TT ?:? F 
promotion. Powel 
ment 
3. A foreman is committing a serious error when he passes up a better qualified man to make a promotion on T ?: ? F fig : 
the basis of seniority alone. 
4. It usually reduces productive efficiency to promote on the basis of seniority alone. r ?: es 
5. When a foreman plans to promote a man “around” another who has greater seniority, he should talk it over ~ >»: ? F | 
with both parties so that the reasons are understood. | 
6. It is the intention of the SWOC contract that all promotions which do not follow the seniority principle T ?: ? F 
should be explained and justified before they go into effect. 
7. A foreman should review the record of each man at least once a year to be certain that no one is overlooked in T ?:? F I 
regard to promotion. | OF 
8. Most foremen have adequate records to support their opinion regarding the qualifications of their men. T ?:? Fg Q 
9. It often happens that a foreman is certain that one of his men is better than another, yet he cannot prove TT ?: ? F W 
what he knows to be true. 3 
10. A foreman can make decisions regarding promotion much more easily and accurately if he keeps a continuous T ?: ? F §| 
record of all his men, showing unusually high or low production, incidents of special cooperativeness or lack 
of cooperativeness, rule violations, merit ratings, special education or training, and similar data. ho. 
11. This foreman, although his decisions were fair and just, gave the appearance of being unfair because he failed to T ?: ? F Gicess 
explain his decisions to his men. o 
12. This foreman should have reviewed his promotions with his grievance man periodically in order to make certain T ?: ? F §>— 
that the decisions were understood and accepted. ‘2 
13. The foreman should have promoted an unqualified man in order to avoid an argument over seniority. T ?:}? 
14. The company often is unable to stand back of a foreman who tries to promote his men on the basis of merit T ?:? F 
because the foreman has no record to prove that his decision is fair. i 
15. A departmental committee should be established to pass on all promotions, in order to relieve the foreman of T ?: ? F J 
that responsibility. 
16. The SWOC should help select workers who merit promotion. T 23? 
17. Records relating to qualification for promotion should be maintained by the personnel office rather than by the T[ >: ? -@ 
foreman. — 
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giIMANAGEMENT SHORTS 


feaders are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary management accomplishments. Accepted articles will be paid for 
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Power-operated sheet steel grapple mounted upon an inverted fork arrange- 
ment on a conventional battery-powered truck speeds materials handling 
md permits utilization of once inaccessible areas 





HOLLOW HANDLE CUTLERY 
| SPECIAL ORDER ROUTE CARD 




















DATE 
| DESCRIPTION 
| QUAN. poz. STAMP 
H. H. CUTLERY 
WHEN WANTED PROMISE TO SHIP 
STAMP RECEIVED 





This card MUST be filled out with dates and Foreman’s initials 
when RECEIVED and when FINISHED in each Department. 
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cess Date Foreman Date Foreman 

Stamping 

H. H. Anneal ie oars 
Yee — | 

Ne ae 

Buff 

Gilding Room 

Packing Room 

INSTRUCTIONS: Return This Card When Order Is Packed. 
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This Method Speeds 
Materials Storing 


JOHN L. LARE, General Electric Company, 
Fort Wayne, Ind. 


In one department storage and han- 
dling facilities for lamination sheet steel 
were overburdened. The only available 
space that could possibly accommodate 
the floor load was the basement. 

This steel is received for storage in 
packages consisting of three or four 5000- 
Ib. lifts, separated by lengthwise dunnage 
strips. Before being stored the banding 
is removed. Subsequently the steel is 
handled in 5000-Ib. units. The steel varies 
from 26 to 32 inches in width and is up 
to 122 inches in length. Its gage is too 
light to permit safe movement by forks 
in an unbound bundle, and previously an 
overhead crane had to be used to handle 
the stock. 

A power-operated sheet steel grapple 
mounted on an inverted fork arrange- 
ment on a conventional battery-powered 
truck is now used for the entire opera- 
tion of handling and storing this steel. 
This method makes possible the storing 
of approximately one-third more stock 
in the available area than could have 
been done with overhead cranes. Also, 
the grapple is easily attached and re- 
moved, and standard forks can be sub- 
stituted on the truck. Such flexibility per- 
mits almost unlimited handling of the 
stock in any area in the plant. 


From “Pep-Up Stand” in plant, 
Scott Paper Company, Chester, 
Pa., dispenses free soft drinks— 
part of its “Backing America— 
Every Day” program. 


Special Order Card 
for Special Orders 


E. P. DOLLIVER, Production Manager, R. 
Wallace & Sons Manufacturing Com- 
pany, Wallingford, Conn. 


Jobs that are standard in neither batch size 
nor sequence of operations always seem to 
get buried somewhere. They can be effec- 
tively handled, however, with a “special 
order route card.” The processing depart- 
ments through which the order must go 
are checked in the space provided at the 
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left of the form. As the work is received in 
each department, the foreman or his assist- 
ant must indicate the date and initial the 
card. When the work leaves their depart- 
ment, they must add date and initials 
again. The adoption of this system will 
cut down order-chasing and speed delivery 
of the finished work. 


Prize Winning 
Safety Invention 


Paul “Rocky” Caruso, a production line 
worker, in addition to being rewarded for 
his safety invention by Walter Kidde & 
Company, has been given a National Safety 
Council prize and designated as America’s 
first industrial “Safety Ace.” 

He is employed on a testing operation 
in which the safety disks for raft infla- 
tion cylinders are exploded in order to 
determine the maximum pressures they 
can withstand. These disks burst with a 
nerve-shattering report and a dangerous 
spatter of flying metal particles. 

Caruso invented a sort of muffler which 
fits over the exploding apparatus. It has 
resulted in a complete elimination of eye 
injuries from flying metal, and has re- 
duced the noise by more than 75 percent, 
with a consequent reduction in work stop- 
pages from this cause. Other employees 
tame to know the intervals at which the 


Paul “Rocky” Caruso is shown with his prize-winning safety device, which 
fits over the mechanism for testing the maximum withstanding pressure of 
safety disks. It has entirely eliminated eye injuries 


explosions occurred and would stop work 
to brace themselves for the report of the 
bursting apparatus. 


Heavy-duty C-clamp provided with a link for attachment to a chain does a 
good job in holding such heavy and unwieldly parts as this at the Harnisch- 


feger Corporation, Milwaukee 
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Reduces Rejects by 
Shrinkage Fit 


SOURCE—Westinghouse Electric & Manv 
facturing Company, East Pittsburgh 


To reduce rejects in the press fitting of 
aluminum and steel parts, infra-red heating 
is now used at our small motor plant at 
Lima, Ohio. Until this method was set 
up, the mechanical operation of obtaining 
proper fits between hard and soft metal 
parts had always been more or less unsatis- 
factory. Aluminum motor frames are 
heated to 150 deg. C. This expands the 
63-in. bore 0.020 inch, enough to allow 
the wound primary to drop in place. 

When press fits are reduced to the point 
where scoring or galling does not result, 
the hazard of loose-fitting parts is greatly 
increased. Heavy scrap losses invariably 
result. Through the use of the infra-red 
heating method the shrink fit allowance 
is much larger than that practical for a 
press fit. A rotary conveyor, traveling at 
the rate of 30 ft. per min., carries the 
aluminum motor frames through a tum 
nel of 56, 375-watt lamps, 


The meaning of ” “V’ Depends On 
Me!"—slogan of Leeds & North 
rup Company, Philadelphia—reg- 
isters for each employee as he 
sees the reflection of his own face 
in a mirror above it. Mirror post 
ers appear throughout the plant. 
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Start Now to Conserve 
Fuel Next Winter 


A FEW TRUCKLOADS of insulation raised the wintertime 
temperature of a large plant building from Maine to 
Florida, as the plant engineer*put it. An exaggeration, 
of course, but the fact still remains that this plant 
faced and solved a troublesome, costly situation. 
Demand for more floor space forced a large depart- 
ment having a high percentage of women workers into 
a building formerly used as a warehouse. A new heating 
system that should have been adequate could not keep 
the place warm. The women were cold and unhappy, 
worked listlessly, stayed home on the slightest pretext. 
Plainly too much heat was escaping through the roof. 
A good layer of insulation underneath the roof deck 
stopped that waste with a saving in steam, which was 
worth much at a time when fuel was hard to get. 
Workers must be kept comfortable, but the fuel 
situation requires that every effort be made to go easy 
on the oil tanks or coal pile. | 
One plant that formerly burned waste wood and 
paper in an outdoor incinerator hooked up the heating 
system to an old boiler in which the waste is now 
burned. This took a sizable load off oil-fired boilers. 
Another plant has found that it pays to’ keep one 
man busy checking thermostats and room temperatures, 
seeing that the heating equipment is kept clean, and 
eliminating waste of heat in every way possible. 
Cold weather is not so far away as it seems to be. 
Certainly now is not too early to start putting the heat- 
ing system in good order and planning any changes 
that will save precious oil and coal. 


Aptitude Tests for 
Maintenance Mechanics? 


AND wuy NoT?. Such tests are widely used in selecting 
factory personnel for all manner of jobs, and are daily 
proving their worth. One well-known company in fact 
has recently adopted the practice of requiring all 
apprentices for the maintenance force to take some 
tests designed to show where these young fellows can 
best “fit in. 

Aptitude tests that are properly worked out and 
interpreted can do much to prevent the tragic waste of 
manpower and the destruction of happiness that come 
when square pegs try to fit themselves into round holes. 
Those who are unfortunate enough to get into a kind 
of work for which they have no liking are apt to make 
an indifferent success, if not an absolute failure, of it, 
and be unhappy and dissatisfied. 
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On the other hand, young fellows just going inty 
industry seldom know where their chief abilities lie 
They do not know the kind of jobs they can do best, 
nor those they ought to leave alone. 

It is the purpose of aptitude tests to uncover some 
of these things, at least in part, and prevent the young. 
ster from spending precious time in trying to master 
something for which he has no real liking or ability, 

Details of the maintenance apprentice tests men 
tioned previously cannot be given here. They are 
designed, however, to show whether an apprentice 
should be put in the machine shop, or whether he ig 
likely to do his best work as an electrician, carpenter, 
or steamfitter. 

Those who have devised and are using these tests 
would not claim that they are infallible. However, 
they do constitute a laudable effort to solve a problem 


that is worth serious attention. b 


How Are You Meeting the Shortage 
of Maintenance Manpower? 


Hicu-scHoor soys will spend their Saturdays washing 
the lighting fixtures in an eastern plant. All husky 
juniors and seniors, they do an excellent job with little 
supervision. 

Women are doing the same work in another plant, 
but they are not required, or permitted, to use ladders. 
A member of the maintenance force removes and te 
places all lamps and reflectors. 

The shortage of suitable manpower is being felt 
sharply by many maintenance departments. The two 
instances cited are examples of successful efforts to tap 
relatively new sources of manpower, so far as the main- 
tenance department is concerned. 

How to make more effective use of the men avail 
able is, of course, a solution that deserves the most 
careful attention. One maintenance chief with a pas 
sion for system and paperwork was horrified to learn that 
the elaborate routine built up over the years was, under 
today’s conditions, slowing down rather than expediting 
the work. It involved too much checking, too many 
reports, too much waste motion all around. Drastic 
streamlining of procedures has corrected that condi 
tion, and to this extent released an appreciable amount 
of manpower. 

On the other hand, another maintenance executive 
found that the way to more effective use of his men 
lay in better planning, closer supervision, a more effec- 
tive system of following jobs through to completion. 

The editors would like to know how other mainte 
nance chiefs are attacking their manpower problem. 
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It cost nearly half a million dollars to keep the the flood had got inside, the cost would have been 


Illinois River out of this plant last spring. But if $2,500,000 and weeks of production time 





How We Beat the Flood 


ELMER E. ISGREN, pPiant Manager, R. G. LeTourneau, Inc., Peoria, Ill. 


Last SPRING we fought for three weeks 
to keep our plant from being flooded. 
That three weeks’ battle required plac- 
ing a full mile of tarpaulins. Nearly 
8000 tons of sand was shoveled into 
275,000 sacks. Forty cubic yards of 
cinders were dumped. Forty-five pumps 
were operated. Two hundred and 
seventy-five pairs of rubber boots along 
with large quantities of many miscel- 
laneous items were needed. But, most 
important of all, was the iron deter- 
mination and extremely high morale 
among nearly 3000 employees. 

Water was nearly 8 feet high against 
the outside walls of the river end of 
the sandbagged factory, but it could 
hot get to the vital machinery. 

Altogether it cost us nearly half 
4 million dollars to keep from being 
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flooded. But, if the flood had won, 
production losses, based on 1942 sales 
figures, could easily have reached 
$2,500,000, plus reclamation costs. 
Stoppage of important war work was 
held to less than a week—a vital mat- 
ter these days. 

Plant No. 1 has no levees, although 
it is built out into the Illinois River 
on a dirt fill. Hence flood control had 
to start from the ground. 

When placing sandbags a one-to- 
three ratio was maintained; that is, 
for every foot of height there were 3 
feet of width. Two sandbagging tech- 
niques were soon evolved. The flood 
controllers found that up to 4 feet, 
it was wise to place bags of sand 
loosely, so that free sand could be 
shoveled between the sacks. No loose 
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sand was employed above the 4-ft. 
water line, since mounting pressures 
created seep leaks. Tightly packed 
sandbags, pumps, cinders, and canvas 
combined to stop Ol’ Man River when 
he climbed above 4 feet up the out- 
side plant walls. 

Some 15,500,000 pounds of sand, 
all in trucks except four trainloads, 
was used. Cinders, which absorb mois- 
ture and sink very slowly, were 
sprinkled along the tops of the sand- 
bag walls. As they dropped gently 
into the water, they were sucked into 
seep holes, which were thus blocked. 

Tarpaulins had double value. They 
kept out water and protected the 
buildings from excessive pressures, 
particularly when heavy winds arose. 
Various practical interweaving meth- 
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When waves, backed by a strong wind, rose as devised. Poles were joined end to end, anchored to 
high as 2 feet, a breakwater of power line poles was_ light standards, shifted as the wind changed 


ods were used to entwine canvas be- 
tween the sandbag layers to shut out 
the water. To protect the buildings, 
4 tarpaulins were suspended from quick- 
| ly built wood scaffolds that held the 
canvas at least a foot away from the 
structures. Thus the canvas stopped 
waves and watercaps before they could 
crack against the walls. 

In some instances canvas was sim- 
ilarly placed ahead of sandbagging, 
to keep waves from breaking the 
bags and washing the sand away. 

Perhaps the most _ ingenious 
arrangement set up to break waves 
was a floating breakwater of power 
line poles. When threatening waves 
shipped 2 feet high on an exceedingly 
windy day, and sandbags were seri- 
ously threatened, our flood controllers 
rented 30 power line poles, each 30 
feet in length, from a local utility. 

The poles were temporarily wired 
into rafts for towing, and were pulled 
by an outboard-powered rowboat to 
the place where they were to be used. 
Here they were re-wired end to end 
against a length of 3-in. steel cable, 
3000 feet long. Each end of the cable 
was then anchored to permanent steel 
light standards on the company yard 
fence, which was hidden in 10 to 15 
feet of water. The steel light standards 
rs - remained a few feet out of water, 

ws ware ‘ however, making the river level anchor- 
Canvas suspended from quickly built wood scaffolding helped to keep age possible. 


~~ -— ~~ me 


the waves from breaking piled sandbags and washing the sand away ‘The plant we were protecting is 
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Like the mail, telephone service must go on. Board First aid station comes to the men. Nurses with first 
and operator were elevated out of harm’s way aid kits patrolled the flood lines 24 hours a day 


on the west side of the Illinois River. 
When the wind was from the south 
east, the breakwater was strung along 
the east and south ends of the fencing. 
When the wind changed to the north- 
east, one end of the breakwater was 
loosened, pulled around, and _ re- 
anchored to protect the north east 
corner of the jeopardized property. 

Peoria Area U. S. Engineers in- 
spected and approved the floating 
breakwater idea, and suggested that 
it would be practicable wherever river 
breakwaters are occasionally needed. 
Although the warning did not apply 
to our conditions, the engineers 
pointed out that navigation lights and 
continuous human patrol would be 
necessary if the floating breakwater 
were in or near the channel. It would 
be the duty of the patrol to see 
that the breakwater did not tear 
loose and smash into shore installa- 
tions or river traffic. 

At first bales of hay or straw were 
sought for a similar floating breakwater 
arrangement, but none was available. 
Such bales would become water logged 
and sink unless they were anchored 
on the surface. If they were anchor- 
controlled, however, they would halt 
even river swells, if necessary. 

At one time there were 988 welders, 
fabricators, finishers, shippers, and 
other shop men working on the sand- 
bag levees. Meanwhile, executives and 
other men and women office workers 


Seepage! Right away sandbags were rushed to the danger spots by the 
flood controllers, who were always on the watch for possible breaks 
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were expediting flood-fighting mate- 
rials. Generally speaking, the area from 
which such supplies were sought was 
bounded by St. Louis, Kansas City, 
Minneapolis, Chicago, Milwaukee, and 
Indianapolis. 

The purchasing department got sup- 
plies at once, despite the critical status 
of many materials in these war days. 
Buyers telephoned and_ telegraphed 
their orders, made sure that truck 
drivers were ordered not to waste a 
second. Deliveries were further ex- 
pedited by having the traffic depart- 
ment urge local offices of the transit 
companies to help keep the goods 
rolling. 

Sand was hauled 24 hours daily 
from pits within 20 miles of Peoria. 
Our shop supervisors frequently 
spelled the tired truck drivers. Pumps 
were borrowed: and trucked in from 
the Chicago quarters of the Illinois 
Defense Council. The district U. S. 
Coast Guard, based less than 1000 
yards downstream at the U. S. Engi- 
neers offices, furnished more pumps 
and uniformed seamen-mechanics. 
When more tarpaulin was necessary, 
the U. S. Engineers rushed consid- 
erable amounts of canvas from Decatur 
and Granite City, Illinois. 

Local ration boards stayed open 
day and night to approve purchase 
orders for rubber boots. 

When non-routine supplies were 
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Maintaining morale was no unimportant part of brought right into the flood area allowed workers 
fighting the flood. A short-wave field transmitter 


needed, the members of our purchas- 
ing department quickly found manu- 
facturers’ addresses by consulting trade 
directories, local dealers, and the armed 
services. The purchasing, central 
stores, and traffic departments of Cater- 
pillar Tractor Company, Keystone 
Steel & Wire Company, and other in- 
dustries in  flood-stricken Greater 
Peoria gladly exchanged expediting 
news and shared rush orders with 
Le Tourneau. Several smaller com- 
munities in central Illinois offered and 
delivered sandbags. Volunteered sup- 
plies came from as far away as the 
American Red Cross chapter at Clin- 
ton, Ind. 


A Special Account 


The cost accounting department set 
up a special flood control account. 
Some $80,000 shown on the account 
is still unspent. It has merely been 
earmarked so far for possible repairs 
to the river end of the Plant No. 1 
main building. Exact repair needs can- 
not be determined until sufficient time 
has elapsed for any possible shifting or 
sinking of the land on which the 
structure stands. Some reinforcing may 
be necessary, and the walls, which 
stood under such heavy water pres- 
sures, will have to be thoroughly ex- 
amined while production continues. 

An important item not directly 


to let their families know that they were safe 





shown in the flood control account is 
that of labor, which was paid through 
the routine pay system. Le Tourmeau 
executives worked in close harmony, 
side by side, with the heads and mem- 
bers of Local No. 158, AFL Boiler 
makers’ Union, collective bargaining 
agent for our Peoria factories. 

After the flood crest of more than 
28 feet was recorded, several hundred 
production workers who had tumed 
flood fighters were no longer needed. 
While some stayed to patrol, many 
others kept from enforced, payless 
idleness by taking their vacations. 
Thus manufacture is now speeding 
along on a generally vacationless basis 
to catch up with production time lost 
during the flood. 

The advertising and public relations 
department helped materially in the 
flood fight by directing morale-builé 
ing news and photo coverage. Re 
porters and photographers of the local 
newspapers and from United, Inter 
national, and Associated Press were 
conducted on flood-line tours. Local 
newspaper reporters soon came to rely 
on having plant flood news telephoned 
to them at scheduled intervals as oftem 
as four times daily. 

Radio Station WMBD at Peoria 
was similarly granted every possible 
courtesy. Its engineers and announcefs 
brought a short-wave field transmitter 
into the plant area on a Sunday, when 
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ihe crest fight was nip and tuck. 
“We're safe, and we're winning,” said 
gadbaggers into the microphone. 

to have had the chance to tell 

thar folks at home about their big 

pattle, the workmen went back to flood 

ting with vastly renewed spirits. 

Accurate news stories and photographs 
ye them the same lift. 

As often as safety permitted, com- 

y and city officials, safety directors 
and nurses, cafeteria employees, and 
many others toured the flood arcas to 
cheer the workmen. Our cafeteria cash 
register failed to ring for a week as 
$1905.66 in free sandwiches, coffee, 
and other edibles went to workers. 
Since it was advisable to leave a few 
inches of watcr inside buildings in 
sme places, to offset outside pres- 
sures, cafeteria girls who did not 
own slacks, sloshed through shallow 
water in hip boots, which were partly 
covered by their dresses. 

Typically cheerful nurses moved 
their first aid station supplies to the 
drier confines of the personnel depart- 
ment, packed homemade first-aid kits, 
and set up 24-hour patrol along the 
food lines. Fortunately, there were 
no lost-time accidents. The nurses 
did treat 37 cases of sunburn during 
me day when the sun was bright. 
They also treated foot burns and coun- 
sled workmen against wearing rubber 
boots too long. 

All departments made constant use 
of the plant’s public address system 
and telephone switchboard. Both units 
were on 24-hour service. When rising 
waters threatened the switchboard, 


«. Oe, 


When sheet steel doors proved inadequate protection, workers’ all- 
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Tarpaulins had a double value. They kept the flood out of the build- 
ings and were used between sandbag layers to shut out the water 


telephone repairmen elevated board 
and operator 2 feet higher on a plat- 
form scaffold. They remained to serv- 
ice the board, installing overhead lines 
when the last of the sixteen regular 
trunks was flooded out just as the 
crest was reached. 

Maintenance men and executives 
likewise kept on 24-hour duty. Sand- 
baggers worked three 8-hour shifts. 
Throughout the flood a warning siren, 
to be used only if an uncontrollable 
break-through occurred, stood ready. 
Numerous buttons for operating the 
siren were spectacularly marked so 


fy 
A 


steel houses were flooded to keep them from floating away 
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they could be quickly located. Plant 
police supervised frequent test blasts. 
Fortunately the siren was not needed. 

Welders, too, used their welding 
torches to fight the flood. When the 
river rise first appeared to be slight, 
but enough to flood an adjacent resi- 
dence area of about 20 all-steel, pre- 
fabricated homes built by us ie 
the war, welders placed waterproof 
sheets of thin steel 2 feet high across 
the doors. Later, as the river con- 
tinued to climb, these homes, cleared 
of occupants and furnishings, had to 
be flooded to keep them from popping 
up and floating away. All-steel, welded, 
box-like sandblast and boiler rooms 
inside the plant itself likewise were 
flooded sufficiently to keep them from 
floating. 

In cleaning up after the flood the 
tons of sand emptied from the sand- 
bags were put into big piles. The 
sand will be used again, for previously 
planned construction jobs. 

The sandbags, mainly burlap, had 
to be dried as soon as they were 
emptied of sand to keep them from 
molding and rotting. Originally cost- 
ing 10 cents apiece, the cloth bags, 
as such would bring a salvage price 
of only a penny. Since machinists wip- 
ing rags are relatively expensive, the 
dried bags, cut into wiping strips, have 
almost 100 percent salvage value. 

In at least one sense, the flood was 
a boon. Labor and management, hav- 
ing licked the flood together, are 
now even more firmly shoulder to 
shoulder in the fight .:o lick the Axis. 
Le Tourneau’s Army-Navy flag sym- 
bolically flies higher than it did before 
the flood, thanks to that morale-inspir- 
ing experience. 
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G. A. VAN BRUNT, Associate Editor, Factory 


A procepurE recently devised by 
Allis-Chalmers engineers for calculat- 
ing V-belt drives, and described here 
for the first time, will cut down the 
possibility of error and shorten the 
time ordinarily required. With this 
method all any designer considering 
V-belt power transmission needs to 
know are the fixed ratings and dimen- 
sions of the proposed drive. 

The key to the new selection meth- 


od is a chart, Figure 1 (to which the 
name “Econograph” has been given), 
for selecting driving sheave diameters 
and belt sizes—the most important 
considerations in the design of any 
V-belt drive. This chart consists of 
superimposed graphs bringing together 
six variables—horsepower per belt; 
velocity in feet per minute; driving 
sheave diameters between limits (these 
limits for each belt size are the smallest 


Laying Out the V-Belt Drive 


sheaves desirable for minimum bet 
bending stresses and the largest, bg. 
yond which belt horsepower cannot be 
increased without jeopardizing open. 
tive tensile strength); belt size; rey. 
olutions per minute; and number of 
belts or grooves. Supplementary charts 
to complete drive calculations are: A 
belt length selection chart, Figure 2, 
the ideal center distance multiplier 
chart, Figure 3; a service factor table 





1500 


20.0 


15.0 


10.0 
9.0 


8.0 


6.0 
5.0 
4.5 
4.0 
3.5 
3.0 


HORSEPOWER PER BELT 


2.5 


2.0 


1.5 


1.0 


0.5 





VELOCITY FEET PER MINUTE 
2000 2500 


E 


A 


3 4 5 6 


NUMBER OF BELTS (Grooves) 


3000 


fis 





3500 4000 4500 5000 


Nee) et — 0 — ad 


S4AZIS 114a0-A 


went OD ew 





NOGRAPH 


RS MFG. 


7 R 9 wun 713 






Srnroali Sheave Diarmeter. Inches 











Figure 1. The “Econograph” is used to select driving sheave diameters and belt sizes 
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and Figure 4, arc of contact correction 
chart. 
These charts picture all available 
belt and sheave dimensions, permit- 
hal best possible choice. 

lection of a drive depends first, 
of course, upon the known require- 
ments. These are the speed and horse- 
power of the motor to be used (accord- 
mg to WPB Conservation Order 


VOLUME 101, NUMBER 9 





Figure 2. Belt length selection chart 


L221, speed will be 1800 r.p.m. for 
drives up to and including 25 horse- 
power); the diameter of the largest 
driven sheave that can be accommo- 
dated; and the corresponding diameter 
of the small sheave required to suit 
the ratio desired. 

As an example, a typical machine 
tool drive has been figured and plot- 
ted (Figure 5) on a portion of the 
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chart shown in Figure 1, from which 
all extraneous lines have been re- 
moved. The known values in this prob- 
lem are: A 20-hp., 1800 r.p.m. motor 
(1750 r.p.m. full doad speed ); a drive 
ratio of 3.5 to 1; large sheave diameter 
limitation of 26 inches. Maximum di- 
ameter of driving sheave will then be 
26 + 3.5, or 7.4 inches. 

Here is how this drive is figured: A 
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straightedge or a ruler is placed 
along the 20-hp. line. From the inter- 
section of the 1750 r.p.m. line with 
the horsepower line, the r.p.m. line 
is followed to its intersection with the 
curved line indicating a 7-in. diameter 
sheave. At the right margin of the 
chart it is immediately seen that B 
belts must be used. 

Now trace back horizontally from 
this point to the straightedge on the 
horsepower line. With a pencil point 
resting on this intersection, the 
straightedge is pivoted to a vertical 
position. Following down the straight- 
edge, the number of belts is read at 
the bottom of the graph. Approxi- 
mately 4.3 belts are indicated. 

At this point the chart in Figure 1 
makes it possible to consider other 


sheaves, smaller than one with a max- 
imum diameter of 7.4 inches, in order 
to arrive at the most economical drive. 
Plotting smaller sheave sizes (as has 
been done on Figure 5) indicates that 
there are only two sheave sizes that 
will call for fewer than five belts. 
From here on only these two possi- 
bilities need be considered. The sec- 
ond is a 6.6-in. sheave, calling for 4.7 
belts. 

Next, select the corresponding cen- 
ter distances and belt lengths for 
drives with both 7-in. and 6.6-in. 
sheaves. To get the center distance a 
multiplier that will convert the large 
sheave diameter to the ideal center 
distance is chosen from Figure 3. As 
will be seen, it is 1.25 for a 3.5 to 1 
ratio. The ideal center distance will 
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Figure 3. Ideal center distance 
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therefore be 1.25 times the diameter of 
the sheave. With the 7-in. driving 
sheave the diameter of the large sheave 
will be 7x 3.5, or 24.5 inches. If a 
6.6-in. driving sheave is used the large 
sheave will be 6.6 x 3.5, or 23.1 inches 
in diameter. The ideal center distances 
for these large sheaves will be, there- 
fore, 30.6 and 28.9 inches, respectively. 

Proceeding to the belt length selec- 
tion chart (Figure 2), lay the straight- 
edge to the left of and vertically 
through the point where the 3.5 to ] 
ratio line and the 7-in. sheave line 
intersect. Locate the 30.6-in. ideal cen- 
ter distance for the 7-in. sheave on 
the right ordinate of the graph, and 
project horizontally, left, to the 
straightedge. A point is now located 
between the 105- and 112-in. belt 
lines. Select the shorter of the two. 

To ust the 105-in. belt length, drop 
vertically to that line, then horizon- 
tally to the right, and read the correct 
center distance of 27 inches. 

The same belt length (105 inches) 
is used to arrive at the correct center 
distance of the 6.6-in. drive. Lay the 
straightedge vertically through the in- 
tersection of the ratio and sheave lines 
(3.5 and 6.6). Follow the straightedge 
vertically to the 105-in. belt line, and 
project horizontally right to the cor- 














rect center distance of 29 inches. 
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Figure 4. Arc of contact correction chart 


Calculatidns thus far offer a choice 
of two complete drives, and all that 
remains is to correct the number of 
belts for severity of service and arc 
of contact. Using the table of service 
factors and Figure 4, the service factor 
of 1.2 for machine tools divided by 
the arc factor of 0.89 for the 7-in. 
sheave results in a total correction fac- 
tor of 1.35. For the 6.6-in. sheave, an 
arc factor of 0.91 gives a total correc- 
tion of 1.32. 

Correcting the — readings 
from Figure 1, the belt requirement 
for the 7-in. sheave is 4.3 x 1.35, or 
5.8 belts. Since this is nearest the even 
number of 6, it is apparent that 6 belts 
are required for this drive. For the 
6.6-in. sheave, the number of belts 
called for is 6.2. While this is greater 
than 6, wartime calculations permit 
the use of six, the nearest integral 
number of belts, so that this drive will 
have the same number of belts as the 
first. 

Either of these drives will be more 
economical than any other for this 
application, because the minimum 
number of V-belts is used. In this in- 


stance, the drive using the 6.6-in. 


sheave will cost a few dollars less, but 
the 7-in. sheave drive will have greater 
horsepower capacity because the belts 
operate at higher velocity. Final choice 
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can be made on this basis, keeping 
in mind that, when comparing for 
economy two drives.using the same 
number of belts, the higher velocity 
drive is a better choice even at a 
slight price disadvantage because of its 
increased horsepower capacity. 

With all the variations in drive 
characteristics for the hundreds of 
V-belt applications, the procedure just 
outlined will figure stock and standard 
sheaves and stock belts for the great 
majority of cases. ‘The special charac- 
teristics of a relatively small percen- 
tage of drives may make it advisable 
to refer such problems to the man- 
ufacturer for calculation by V-belt 
engineers—for example, where cen- 
ter distances must be accurate to a 
fraction of an inch. 

It is one thing to lay out a V-belt 
drive that will be satisfactory so far as 
pulling the load is concerned, but it is 
quite another matter to select the most 
economical drive for that application. 
Hasty selection of drives by the meth- 
ods sometimes used may easily fail to 
give the most economical drive. Also, 
such additional possibilities for econ- 
omy as might be achieved through 
slight modifications. of machine and 
drive design may be overlooked. 

Depending on the principles and 
care used in selecting V-belt drives, 
tubber—a _ critical material—can be 
wasted or conserved. Hence, drive cal- 
culations have assumed unusual im- 
portance. The method of selection de- 
scribed here has been worked out to 
give every consideration to the prin- 
ciple of designing drives for high belt 
velocities. 
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Figure 5. Plotting smaller sheave 
sizes indicates that only two 
sheaves sizes call for fewer than 
five belts 
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Adapting Series Motors 
to Special Jobs 


R. F. EMERSON, Industrial Engineering Division, General Electric Company 


THE SERIES MOTOR gets its name from 
the method of connecting its arma- 
ture and field in series with each other 
as shown in Figure 1. The curve in 
this figure is designated as funda- 
mental, because it is obtained with- 
out the use of any auxiliary resistance. 
‘This arrangement is used for all man- 
ner of traction drives and hoists—in 
fact, for all applications requiring the 
typical series motor speed-torque 
characteristic. A series motor will run 
away if the load is removed, This is 
indicated on the curve where the 
speed approaches infinity at zero load. 
Consequently it is imperative to con- 
nect a series motor solidly to its drive 
by a coupling, a gear train, or other 
means that will prevent the motor’s 
being disconnected from its load. 

To reduce the torque for starting 
purposes, resistance is inserted in 
series with the armature and field as 
shown in Figure 2. The resulting 
speed-load curve also is shown: If a 
starting torque equal to  full-load 
torque is required, sufficient resistance 
must be inserted in series with the 
motor to limit the current at zero 
speed to its full-load value. Assume a 
10-hp., 650-1.p.m., 230-volt motor has 
an armature and series field resistance 
of 1.124 ohms and a full-load current 
of 40 amperes. At 650 r.p.m. this 
motor takes no more than 40 am- 
peres because it is generating sufficient 
counter electromotive force to hold 
the current to this value. At zero 
speed there is no counter electromo- 


tive force generated, and external 
resistance must be inserted in series 
with the motor to hold the current at 
40 amperes. 

How to obtain the value of. this 
resistance? At zero speed, Ohm’s law 
applies and the total resistance must 
be 


R = E/C = 230/40 = 5.75 ohms 


The quotient obtained by dividing 
line voltage by full-load current is 
called 100 percent ohms. For. this 
particular motor 100 percent ohms is 
5.75 ohms. Since the combined. re- 
sistance of armature and field is 1.124 
ohms, subtracting this value from 
5.75 ohms leaves 4.626 ohms, which 
is the value of the external resistance 
required to get a starting torque equiv- 
alent to a 10-hp. load. If it is desired 
to lessen the starting torque on the 
first point of the controller, doubling 
the total ohms and subtracting 1.124 
ohms internal resistance gives the 
amount of resistance required for 50 
percent instead of 100 percent torque 
at starting. Conversely, if the drive 
has a considerable amount of. static 
friction and more torque at starting is 
desired, it can be secured by reducing 
the external resistance. 

Figure 3 is similar to Figure 1 ex- 
cept that a resistance (Rl) is placed 
in a shunt circuit around the arma- 
ture. The resulting load-speed: curve 
differs in that the motor no longer has 
the series motor characteristic of 
running away at no load. The load 


curve in this case crosses the zero 
load ordinate at point A. This change 
is important because many material 
handling applications using series mo. 
tors require a low speed at reduced 
loads. 

In Figure 4 resistance Rl is added 
in series with the arrangement shown 
in Figure 3. A variety of curves de 
pending on proportions of RI and 
R2 are obtained. In Figure 4, Curve 
1 shows 50 percent ohms in series 
(R1) and 50 percent shunted around 
ihe armature (R2). From the follow. 
ing table a load-speed curve for any 
series motor similar to one of the 
above can be approximated by first 
determining what 100 percent ohms is 
for the particular motor. 


Curve Rl R2 
] 50% ohms 50% ohms 
2 50% ohms 100% ohms 
3 100% ohms 50% ohms 
+ 100% ohms 100% ohms 


The amount of resistance (Rl) in 
series tends to have greater effect at 
zero speed while the resistance (R2) 
in parallel with the armature tends 
to have greater effect on the speed at 
zero load. The ability to get reduced 
speed at light loads is made use of in 
hoist controllers for cranes. Control- 
lers are sometimes designed so that 
the first point, or possibly the first 
two points, in the hoisting direction 
will use a shunted armature in order 
to get a slow speed with light loads on 
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: k. Figure 5 shows curves for 
ee alee, the first two of 
which are for shunted armature points 
ving 30 percent and 72 percent 
speed at zero load. Curves 3 and 4 
are for armature and field connected 
in series with a resistance as in Fig- 
yre 2. Curve 5 is for the typical series 
connection with the series resistance 


cut out. 
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he zero Retarding effect is obtained b 
change merely bringing the controller bac 
iaterials § toward the off position. This is not 
1€s Mo F necessary with a crane hoist. The 
reduced J Joad will stop because of the effect of 
gravity. For a high-inertia load, run- 
; added ning at full-load, full-speed, the retard- 
shown ing torque is measured by the distance 
ves de- | from point A to B or C when turning 
Xl and | the controller to points on Curves 4 
Curve } or 3 respectively. It can never exceed 
| seties f the amount of torque measured by 
around f A to D without the use of the 
follow- | shunted-armature connection. The 
‘or any } amount of retarding torque obtained 
of bi by going suddenly from the fifth con- : 
"y Hist | troller position back to the first often Is 
hms is | results “ too violent a shock to the hard to get. Tak 
driven equipment. A pause should Win wij © care 
be made on one of the intermediate ithout it 
2 points to allow the drive to slow down 
ohms } before dropping back to the first con- 
ohms } troller position. 
ohms The variety of speeds at various 
ohms f loads obtainable with the series motor : . x 2 
_ | is illustrated by the curves, Figure 6, Ingot pouring operation requires a crane with seven series motors. 
Xl) in | which represent the resistor design The duty is heavy, but control must be precise and accurate 
fect at Bt for a neal series motor used for driv- 
(R2) ing a foundry car. The car was re- car traveled from one location to an- required 14 per.cent of the high speed 
tends quired to travel at a creeping speed of other. To meet the last requirement, with practically the same load. There- 
eed at F 17 feet per minute while sprinkling gearing was necessary. fore point C was located as shown. 
educed Ff acid. The second operation required The full-load speed of the motor Point D was located at 4.6 times the 
> of in F about half this speed for leveling off selected was 825 r.p.m. (point A, load of C and at one-half the speed. 
onto: | wet sand, and the load would be Figure 6), and the actual load on the A line was drawn through points C 
> that nearly five times that required for motor to drive the empty car caused and D and a 35 percent resistance 
e first sprinkling acid. The third require- the motor torun at 16001r.p.m. (point (R1) in series with motor and 20 
ection | ment was a speed of approximately B) or about 194 percent of motor percent resistance (R2) in parallel 
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puted. Other curves representing 
acceleration points are omitted. 

Because the required car speed for 
spreading sand was somewhat slower 
than that for sprinkling acid, it was 
—, to get both requirements 
tom the same controller position. 
Two controller points would have 
been necessary had the sand-spreading 
operation required a higher speed 
than that needed for sprinkling acid. 

Occasionally an improper gear ratio 
selected for a series motor is based 
on rated speed instead of the speed 
existing under actual load conditions. 
This invariably results in too high a 
speed on the driven machine. The 
proper way to correct this condition 
. 1s to change the gear ratio. If this is 
not feasible, the speed can be reduced 
by shunting the armature with re- 
sistance. A loss of power in the form 
of heat in the resistor and series field 
results. 

It is feasible to obtain shunt-motor 
characteristics with a series motor 
merely by shunting the field across the 
armature (Figure 7), exactly as is 
done with a shunt motor. Since ‘the 
series field has a low resistance it is 
necessary to have a permanent re- 
sistance in series with it to hold the 
current to a reasonable value. This is 
less economical than using a shunt 
winding of high resistance. However, 


if a certain drive must have a motor 
with shunt  characteristics—pump, 
conveyor, fan, or similar equipment— 
it is feasible to utilize an available 
series motor with this connection for 
such service. 

This connection has wide use for 
dynamic braking of descending loads 
on a crane hoist. Reduced speeds are 
obtainable by putting resistance in 
series with the two parallel circuits. 
The connection has the additional 
characteristic of flattening out in the 
dynamic braking quadrant instead of 
curving up as shown in Figure 3 for 
the shunted-armature connection, in- 
dicating that, no matter how great a 
load is lowered by the crane hook, it 
will not overspeed the hoist motor to 
a dangerous degree. 

With a drive consisting of an over- 
hauling load, such as a continuous 
flow of material carried down grade 
ona belt or a bucket conveyor, it is 
possible to improvise an efficient brake 
for maintaining fairly constant speed. 
Use a series motor without any elec- 
trical power supply whatever, as shown 
in Figure 8, with the armature, series 
field, and resistance all connected in 
series with oné another. The descend- 
ing load causes the motor to increase 
its speed until a critical value is 
reached. At this point the residual 
magnetism in the field causes a valt- 


age to be generated, and a current! 
circulated through the loop cing 
The motor operates as a series pe 
erator. Since no electrical power) 
available, it cannot run as a mote 
Consequently, if the descending Ik 
cannot start overhauling the driv 
some auxiliary means must be 
for getting the drive into motion, - 

If the drive is similar to that of 
retarding conveyor, always shut da 
while fully loaded and held by a brake 
it will be in a favorable condition § 
resume operations when the brake 
released. An advantage of this brak 
ing system over a mechanical brake 
equipped with brake wheel and b 
shoes, is the elimination of brake }j 
ings and adjustment. The speed 
torque curve, Figure 8, shows fairly 
good speed regulation, at 100 per 
cent speed and 100 percent torque 
If the gear reduction of the drive cam 
be arranged for a lower motor speed, 
better regulation is obtainable. Therg 
must always be enough residual mag 
netism in the field poles to allow the 
voltage to build up. 

This connection is also used as 
emergency dynamic braking circuit for 
many hoists. When the controller ig} 
thrown to the “off” position, or if 
electric power should fail, this cone) 
nection is automatically made and) 
any load will be safely lowered. 
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Cc ur Wartime Upkeep Policy 


= GEORGE E. PIRMAN, Superintendent, Atlas-Boxmakers, Inc., Chicago 


} soon As this country got into the . 


f, it became apparent to the man- 
ment of Atlas-Boxmakers, Inc., that 
sair and replacement parts would be 
sreasingly hard to get, and that prob- 
many substitutions of inferior 
mts would have to be made. We 
scided, therefore, to “‘conserve pres- 


nt equipment to the fullest extent,’s, 


id to that end took five steps to 
trengthen our maintenance routine: 


© 1. Told foremen and _ supervisors 

What we were facing, and asked for 
their wholehearted cooperation. 

i : 

© 2. Directed foremen and super visors 

fo clean up all mechanical equipment 
joroughly, and. to inspect it for flaws, 

Worn parts, and small breaks. Where 

Mefects were found, replacements or 
pairs were made. 


p 3. Gave instructions to paint all 
equipment with a good grade of ma- 
chinery paint. 


» 4. Issued orders that machines were 
fot to run at top speeds. Vibration 
ind undue wear from top-speed oper- 
fion were thereby reduced. 


© 5. Insured our machinery against 
preakdowns. This we consider the most 
Mportant of the precautions we took. 
whe insurance was placed with one 

the large companies, and it gave 

the benefit of outside, expert in- 
bection. Outside inspections keep the 
bremen on the alert, because they do 
lot want to be shown up to a strange 
Ispector, and the inspectors make 
ir recommendations impersonally. 





*The well-maintained plant 
‘is the high-production plant 





| These steps supplement, but did 
ot supplant, our normal maintenarfte 
flogram. Each of our two plants has 
Maintenance foreman, who is on call 
Fall times, and to whom the pro- 

Muction foremen report need for main- 
mnance work. We do not maintain 

borate repair or machine shops, but 
contracts with several organiza- 
fons that do our repair work. 

| We use the best of oils and greases 

for lubrication, and see that they are 

lied in accordance with the ma- 
imery builders’ recommendations. 
autting knives are ground periodi- 


All mechanical equipment was thoroughly inspected. Necessary 
repairs were made and a good grade of machinery paint was applied 


ey 


The best grades of oil and grease are used and manufacturers’ lubri- 
cation instructions are scrupulously followed 


cally. Belts are kept snug and dressed. 
Motors and machines are blown free 
of dust every night by compressed air, 
and are cleaned thoroughly at the end 


. of each week. 


In our regular foremen’s meetings, 
maintenance problems are discussed. 
We point out that equipment we now 
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have must be used carefully, because 
a badly damaged machine not only 
cannot be replaced, but also delays by 
that much the total war effort. Our 
program is proving successful, and we 
continue to try to impress the fore- 
men at each meeting with the im- 
portance of hewing to the line. 
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At the Milwaukee Fire Department's school, indus- 
trial firemen get practically the same training as 


ears oe 





regular city firemen, but do not work on ladders 
more than 30 feet long, on towers, or on fireboats 





School for Plant Firemen 


AN ALARM souNDS. In a few seconds 
battle stations are manned. Trained 
men are ready to meet a tricky enemy 
which makes its own rules, gives no 
quarter, fights to the bitter end. 

The locale might be a battleship, 
but it isn’t. These fighters wear shop 
clothes, badges, and arm bands in- 
stead of uniforms. Their weapons are 
fire extinguishers, hose, gas masks. 
Organized as fire brigades, they can 
be found in 75 percent or more of 
Milwaukee’s industrial plants, because 
these plants are carrying on an all-out 
war on one of their most deadly 
cnemies—fire. 

It’s all the result of an idea that 
took form in the mind of an implaca- 
ble enemy of fire, who has spent 31 
years in fighting it with every facility 
at his command. 

Back in 1940, when the smoke of 
burning Europe began to cause un- 
easiness here, Chief Peter Steinkellner 
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of the Milwaukee Fire Department 
began to speculate on what might hap- 
pen if we were drawn into war. Far- 
sighted, he could visualize something 
of the tremendous demand for war 
matériel. With its many large factories 
Milwaukee obviously would play a 
vital role in helping to arm our forces 
and those of our allies. New plants 
would be built, old ones enlarged, 
thousands of new employees hired. 
Hazards would be increased, and fires 
would take on a new significance. 
Normally, when an industrial plant 
has a bad fire the owner, the em- 
ployees, and the insurance company 
suffer a loss, perhaps a disastrous one, 
but the welfare of the country is not 
seriously endangered. In wartime it is 
different. Every industrial fire is likely 
to mean the loss of critical materials 
that cannot be replaced, and a delay 
in the production of the weapons by 
which our liberties can be safeguarded. 


Milwaukee has nearly 300 large and 
medium-sized industrial plants  scat- 
tered over an area of nearly 45 square 
miles. That is a lot of territory. Chief 
Steinkellner knew that the 800 men 
in his department could be depended 
upon to give the last bit of their 
strength and skill in protecting the 
city’s industries, but would their all 
be enough under every possible con- 
dition? What answer he gave to that 
question does not matter. What does 
matter is that he decided to strengthen 
the city’s fire defenses, and those of 
the entire county as well. 

Surrounding the city of Milwaukee 
there are, in Milwaukee County, some 
15 small cities, towns, and _ villages, 
each with its own fire department. 
Several of these municipalities have 
highly important industrial facilities 
within their borders. It was necessary 
that steps be taken to assure appt0- 
priate fire protection to any industrial 
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Training completed, industrial firemen get certificates from Wisconsin Council of Defense 


facility within the county, regardless 
of its location. 

One of the first steps, then, was to 
organize the fire chiefs of the county 
into any organization now known as 
the Milwaukee County Association of 
Fire Chiefs, of which Steinkellner was 
elected president. The object of this 
organization was to bring about a re- 
ciprocal agreement among the big 
town and its satellites, whereby in 
emergencies each could extend aid to 
the other. To do this, the fire chiefs 
of the county subdivisions appeared be- 
fore their respective Sennen bodies 
with requests that resolutions be 
enacted empowering the chief of any 
fire department to pool his firefighting 
forces and equipment with that of 
any other fire department in the 
county. The chiefs of all fire depart- 
ments within the county now have 
that authority. 

In common with all big cities, Mil- 
waukee has for many years had a 
good school for training new firemen. 
The fire chiefs in the county associa- 
tion were invited to send their depart- 
ment instructors to the Milwaukee 
Fire Department Bureau of Instruction 
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and Training to take the city fire de- 
partment training course, and did so. 
This course extended over a period of 
60 working days. As a result of this 
training, uniformity of procedure ex- 
tends even to the way in which tools 
are stowed on the fire apparatus. That 
saves time when fighting fires. 


Organizing for the Job 


This was a good beginning, but 
Steinkellner felt that more must be 
done. The county’s industrial plants 
must be helped to help themselves. 
Prior to Pearl Harbor, twelve plants 
in the city of Milwaukee had some 
kind of fire brigade, as did a few 
plants in the suburban areas. Most 
plants, of course, had extinguishers 
and possibly a hose line or two. But 
the fire chiefs, with their many years 
of firefighting experience, frst as 
smoke-eaters and then as executives, 
knew that in an emergency untrained 
workers tend to get panicky and are 
more likely to do the wrong thing 
than the right. Incidentally, it was 
found later than 70 percent of those 
who enter the training course for in- 
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dustrial firefighters do not know how 
to operate a fire alarm box or tele- 
phone in an alarm properly. Since the 
action taken in the first few minutes 
determines pretty well whether a fire 
will be merely a nuisance or a disaster, 
the fire chiefs knew that training plant 
personnel in firefighting must be the 
next step in the program. 

A questionnaire was sent to 200 of 
the leading plants in Milwaukee 
county. Among the questions asked 
was whether the plant had a fire bri- 
gade, and whether the management 
would like to have the fire department 
assist in training employees in fire 
prevention and firefighting. Also 
whether the managements would con- 
sent to an inspection of their plants 
by fire department officers, not for the 
purpose of a fault but merely to 
offer suggestions for the improvement 
of firefighting facilities within the 
plant. There was no persuasion, and 
there were no arguments or selling 
talks, but 170 plants said they would 
like to have help. Fire department offi- 
cers were thereupon detailed to make 
inspections. Reports were submitted to 
the chiefs, who checked them and 
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Since the school was opened 18 months ago, more than 10,000 persons have been trained in firefighting 


then submitted to the industrial con- 
cerns detailed suggestions for improve- 
ment of the firefighting facilities 
within their plants. 

Next the key men who would be 
held responsible for the fire safety 
of their plants were invited by the 
Milwaukee County Association of Fire 
Chiefs to become associate members. 
At the first joint meeting the splendid 
turndut made it obvious that the plan 
of organizing industrial fire brigades 
could not fail. 

In August of last year the industrial 
fire chiefs decided to form their own 
organization, the Milwaukee County 
Industrial Fire Chiefs Association. 

Its purposes are: (1) To make it 
easier for the members to help one 
another in any problems relating to 
plant protection; (2) to cooperate with 
the municipal fire departments, the 
armed services, and the law enforce- 
ment officers. Each member is pledged 
to be ready for duty whenever needed, 
and to do all in his power to see that 
production lines are kept going day 
and night. Membership now is 360. 

It seemed certain that the regular 
firemen’s training school would be in- 
adequate to handle all those who 
wanted training. Also, it was apparent 
that the course would have to be re- 
vised to include some new subjects, 
such as arson, sabotage detection, and 
chemical warfare, which wartime con- 
ditions have made important. 

The details of preparing the courses 
and organizing and conducting the 
school were assigned to Assistant Chief 
Edward E. Wischer, an able and ex- 
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perienced officer, and an enthusiastic 
advocate of training in industrial fire 
prevention and firefighting. It was a 
difficult task which had to be done 
under handicaps that might have 
dampened anyone’s enthusiasm for the 
job. In accomplishing this task Wis- 
cher had the assistance of Captain 
Muenzenberger, an instructor at the 
Bureau of Instruction and Training. 

Space had to be found where large 
classes could be accommodated and 
demonstrations conducted. The Mil- 
waukee School Board turned over to 
the fire department a small building. 


Preparing the Courses 


Extinguishers, tools, and equipment 
of various kinds had to be obtained 
for training and demonstration pur- 
poses. That, too, was a problem, be- 
cause priorities and scarcities were be- 
ginning to pinch, and money to pur- 
chase the needed items was inade- 
quate or non-existent. To bridge this 
gap the Milwaukee County Associa- 
tion of Fire Chiefs petitioned the Mil- 
waukee County Council of Defense for 
funds with which to purchase the 
equipment that could be obtained. 
Upon recommendation by the Mil- 
waukee County Council of Defense, 
the Milwaukee County Board of Super- 
visors voted the sum of $30,000 for 
the purchase of firefighting training 
equipment to be allotted to all the 
fire departments within the county 
subdivisions. Equipment that could 
not be purchased was either lent or 
donated to the fire department’s school 


by the local utilities and industrial 
plants, upon the request of Chief 
Steinkellner and Assistant Chief Wis- 
cher. Some things that could not be 
obtained otherwise were made in the 
fire department’s repair shop. Today 
the school is well equipped. 

The task of preparing the courses 
was arduous. To be sure, the old in 
struction sheets that had long been 
used for training probationary and 
regular firemen were still available, 
but they needed revising and, as said 
before, some new subjects had to be 
included. The job had to be done 
right, and fast. Wischer went after it 
with characteristic wholeheartedness. 
To meet the first requirement he sup 
plemented his practical firefighting and 
fire prevention experience with full 
length courses at the New York City 
Fire College, the Army Chemical Wat 
fare School at Edgewood Arsenal, the 
Purdue University Teacher’s Training 
Conference, the Wisconsin Gas 
Specialist School, and the Army Bomb 
Reconnaissance School. 

The second requirement—speed— 
was met very effectively by working 
upward of 16 hours a day. 

In addition to Assistant Chief Wis- 
cher and Captain Muenzenberger, two 
other instructors, Captain Walter Zill- 
mer and Lieutenant Alvin Dietz, were 
appointed. In an emergency, and one 
comes along frequently, as many 4s 
necessary of the 45 captains and 63 
lieutenants in the fire department can 
be called on to lecture or conduct 
a demonstration. Any fireman, too, 
may be required to lend a hand when- 
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ever and in whatever way he can be 
of help. 

Classes are conducted from 8 4.m. 
to 10 p.m. With the present facilities 
seven groups can be handled at one 
time. Usually a class numbers any- 
where from 10 to 40 persons, which 
isabout all that can be accommodated 
conveniently in the regular classroom. 
The school started to train its first 
class of industrial employees in Jan- 
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Seventy percent of trainees do not know the right way to operate a 
fire alarm box or telephone an alarm. Here they learn how 


uary, 1942. At first the, training course 
consisted of 14 sessions of 2 hours 
each for a total of 28 hours of. in- 
struction, but it was later found ad- 
visable to reduce the number of ses- 
sions to 11, making a 22-hour course. 
An outline of the course is given on 
page 151. 

The course has not been sugar- 
coated in any way for the industrial 
firemen. It involves practically the 
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To house the course, the Milwaukee School Board turned over a small building to the Fire Department 


same training that is given to city 
firemen. One of the chief differences 
is that the industrial .firemen are not 
required to work on ladders more than 
30 feet long, or to take training 
on the tower. Also, industrial firemen 
are not required to work on high- 
pressure lines or on fireboats. 

In all other respects industrial fire- 
men and city firemen get the same 
basic training. So far as the industrial 
firemen are concerned, the purpose 
of the training is not, of course, to 
make them professional firefighters. 
Nor is it supposed to render them 
and the plants in which they work 
independent of the city fire depart- 
mént.-The principal objectives of the 
training course are: 


1. To train the men to look for 
and know how to recognize and to 
correct hazardous conditions. 


2. To enable them to take the 
proper action immediately on the oc- 
currence of an emergency so that ‘they 
may be able to extinguish a blaze or at 
least keep it from spreading until the 
city firemen arrive. 


3. To enable them to work with 
and assist the city firemen. 


Since under OCD rules no recog- 
nition was given to industrial fire bni- 
gade members, the Milwaukee County 
Association of Fire Chiefs, by special 
arrangement with the Wisconsin 
Council of Defense, has made it pos- 
sible for the industrial auxiliary fire- 
men to be graduated after eleven 
weeks of training. They are presented 
with a certificate of graduation issued 
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by the Wisconsin Council of Defense, 
an identification card, and an arm 
band, enabling them in an emergency 
to traverse the highways when called 
upon or to return to their place of 
occupation if so required. 

Since the school was opened to 
the public a year and a half ago, more 
than 10,000 persons have been trained. 
Not all these students, however, have 
come from the manufacturing indus- 
tries. For example, 5028 employees 
of local utilities were given this in- 
tensive training under the utilities 
section of OCD. Many auxiliary mili- 
tary police (plant guards) have been 
tramed in fire preyention and fire- 
hghting under the direct supervision 
of the Army. A large number of em- 
ployees of stores and other business 
establishments likewise have been 
trained. In addition, all auxiliary fire- 
men enrolled in the Milwaukee Civil- 


ian Defense Corps have received their 
training there, while the members 
of the City Air Warden Service have 
been given the first aid course. All 
instructors of the school carry Red 
Cross instructor certificates, as do all 
officers of the fire department. 

It has been the policy of the school 
from the beginning to give the train- 
ing course free to anyone who wants 
it. Fire departments from many states 
have sent their*effgcers to the school 
for training. 

Industry’s response to this invitation 
has been so enthusiastic that 160 in- 
dustrial plants have sent key men to 
take the training course, many plants 
sending the entire fire brigade. In Mil- 
waukee county, out of 280 plants in 
which the Army is interested, 210 have 
organized a force of firefighters. It 
is expected that most of the others 
will do likewise. All war production 
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Firefighting training equipment presented a prob- 
lem. It was solved by buying what could be ob- 
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plants and facilities under the jurisdic. 
tion of the Sixth Service Command 
for continuing security protection have 
been directed to organize and train g 
plant fire brigade within their owp 
organizations. 

Cooperation between Milwaukee's 
industrial plants and the city fire de. 
partment in strengthening thé com. 
munity’s fire defenses has been whole. 
hearted, and profitable to both. Fo; 
example, it was made known that the 
city fire department could make good 
use of more vehicles, which are diff. 
cult to obtaiii. Here was something 
that the local“plants could do some. 
thing about. Thus far they have tumed 
over to the fire department, either as 
outright gifts or for the duration, 30 
trucks of 14- to 3-ton capacity, 13 
trailers, to be used for mounting 
pumping units, and 5 coupes. These 
vehicles have been or are being Te- 
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tained, borrowing from local utilities and plants, oF 
making the equipment in the department's shop 
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DRILL PRACTICES FOR INDUSTRIAL FIREMEN 
Outline of 22-Hour Course 


|. Transmitting fire alarms 2 hours 


A. Fire alarm 
a. Transmitting alarm by telegraph 
b. Transmitting alarm by telephone 


B. Electric, gas, water, and refrigeration shutoffs 
a. Types of appliances 
b. Precautionary measures in dealing with 
appliances 
c. Shutting off the systems 


2, Lecture and demonstration. Fire extinguishers 


2 hours 
3, Lecture. Ventilation, arson detection, and sal- 
vage 2 hours 


4. Lecture. Controlling incendiary bombs and pro- 
tection against high-explosive bombs 2 hours 


5. Lecture. Protection against war gases 2 hours 


6. Lecture. Protection against sabotage bombs, 
and use of gas masks 2 hours 


7. Fire apparatus, tools and equipment of the fire 
service 2 hours 


A. Tools 

B. Ladders 

C. Hose and hose appliances 
D. Ropes and knots 

E. Rescue equipment 


8. Hose practices 2 hours 


A. Lay out line up inside stairway. (Reduce line and 
divide) 

B. Insert form generator. (Explain) 

C. Connect to siamese and Baker set 

D. Lay out 3%-in. line from boat hydrant to street 
jack (Explanation) 

E. Lay out 3%-in. line from hydrant. Reduce and 
divide to two 2%-in. lines 


* Weather conditions permitting lessons 8a, 


8A. Ladder practices” 


A. Raise 14ft. extension ladder 

B. Raise 20-ft. straight beam ladder 

C. Raise 25-ft. straight beam ladder 

D. Raise 30-ft. extension ladder 

E. Raise 40-ft. extension ladder 

F. Practices: (a) carrying, (b) raising, (c) climbing, 
(d) safety features—use of roof ladders 


9. Lay out 2%-in. line to cellar pipe 2 hours 


A. Distributing nozzle, improvised cellar hitch, cock 
loft 

B. Raise and extend 14-ft. extension ladder. 
stepladder 


Make 


9A. Hose practices* 


A. Taking line up fire escape to second floor land- 
ing and in on second floor 

B. Connecting line to outside standpipe 

C. Hoisting line to roof and upper floors 

D. Taking line up ladder and fastening for work 
through window 


10. Sprinkler systems 


A. Explain method of laying out line and connecting 
the sprinkler systems 

B. Describe working method of various types of 
sprinkler systems 

C. Layout 2%-in. line to inside standpipe and con- 
nect one section on second floor to work out of 
window 


2 hours 


11. Rescue work 2 hours 

A. Placing life net in service 

B. Sliding down rope 

C. Lowering or hoisting persons with use of life bag, 
life belt, life knot 

D. Carrying person down ladder 


11A.Lay out 2%-in. line and 1¥%2-in. line (using 


water) with various appliances—spray nozzles, dis 
tributing nozzle, cellar pipe, and Baker deluge set* 


9a, and lla are incorporated in this schedule. 











built in the fire department shop to 
fit them for their new services. 

Cutler-Hammer, Inc., was one of 
the first of the large industrial firms 
in Milwaukee to set up its own fire 
brigade. This company operates three 
plants, the main works comprising 21 
buildings. About 95 percent of all 
areas are sprinklered. 

Formerly the maintenance force of 
120 men had the responsibility of 
fighting any fires that started. They 
were provided with extinguishers and 
were trained in using them. 

Shortly after Pearl Harbor an air 
warden service of 300 men and women 
was organized. It was also decided 
about that time to strengthen the fire- 
fighting forces of the three plants. In 
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consultation with the chief air raid 
warden and the foremen of the pro- 
duction departments, 71 men were in- 
vited to become members of the fire 
brigade. These men were very care- 
fully selected from the standpoint of 
dependability, cool-headedness, physi- 
cal strength, and their location in the 
plant. All these men took the Mil- 
waukee Fire Department’s course. 
Fire defense activities are headed up 
by a chief who reports to the plant 
engineer. The fire brigade at the main 
works consists of 40 men, spread over 
three shifts. Over them there are 9 
captains and 9 lieutenants. At the 
Orchard plant the brigade comprises 
26 men on the three shifts, directed 
by 3 captains and 3 lieutenants. The 
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foundry has 5 men for the one shift, 
under a captain and a lieutenant. 

Incidentally, the captains and lieu- 
tenants are elected by the members 
of the brigade. 

Drills are held once a month outside 
of working hours when possible. 

Several men have been especially 
trained to handle the sprinkler system. 
They know the location of all sprink- 
ler valves and how to operate them; 
also how to shut off individual 
heads. Shutting off the entire 
sprinkler system is forbidden, however, 
until ordered by an officer of the Mil- 
waukee Fire Department. 

All fires must be reported to the 
maintenance department. 

Every six months during a practice 
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the Pabst Brewing Company may be 
mentioned briefly. This brigade has 4 
long history of valiant service, both to 
the brewery and to the city. For 
ample, a private city firebox was fo, 
years located at the headquarters of 
this brigade. When the city fire depart. 
ment was called out, the alarm Was 
registered at this box, and the company 
firemen stood ready. Three men were 
kept on the job through the night, 
Whenever there was a large fire jp 
the city the chief of the brigade and |. 
his six men stood ready to assist the | “48 
city department in any way that might nel 
be needed. On many occasions when | "¢ 


gades in Milwaukee the one Serving | 











the city department was fully occupied ords 
with a big fire, the Pabst brigade has § "* 
turned out and extinguished fires jn § 5% 
its neighborhood. earli 
doe: 

‘ ' nel | 

Trained 22 Men E 

When prohibition came in, this lem, 
vary 


brigade was disbanded. Several years | ' 
ago it was reorganized under the lead- | ™ 
ership of Edward K. Crosby, fire for 
marshal and chairman of the Pabst De- | 8 
fense Council. The chief, Herman | "8! 
Grade, has held that post for 40 years, J ™* 

After the attack on Pearl Harbor, sibl 





There’s no wild scramble for equipment if an: emergency occurs at 


Cutler-Hammer. Everything is in its right place. for a quick grab arrangements were made with the Mil mec 

waukee Fire Department for the 22 ploy 
session the chief makes each member Large numbers of extinguishers of the members of the brigade to take the for 
of the brigade report a mythical fire types and sizes suitable for the haz- training course for industrial fire } 
to that department. The person re- ards are located at convenient points fighters. These men attended the § ™ | 
ceiving that report repeats it back throughout all the buildings. Any spot — school for a period of 16 wecks, some- 14, 
for accuracy. All members are also in the buildings of the main works times in weather 18 degrees below T 
required to summon the Milwaukee can be reached with a 14- or 24-in. zero. When graduated they received ra 


diplomas, arm bands, and identification = 
cards from OCD and the Milwaukee divi 
Fire Department. From the Pabst Its ¢ 
Company they received official badges J F 
which must be worn at all times. ider 

The plant is divided into four fire } test, 
zones, each with an assistant chief in 


hose line from one or more of the 
numerous standpipes. This works also 
has a hose cart carrying 500 feet of 24- 
in. hose. 

In addition to fire extinguishers the 
Orchard Works has a hose cart with 
750 feet of 14 in. hose and a 40-gal. 


Fire Department in the three ways 
that are available: 


1. Through one of the ADT boxes 
that are scattered through the plant 


2. By pulling one of the city fire 
alarm boxes outside the plant 











a are oe soda acid extinguisher on wheels. charge of the firefighters. There are " 
Moss P Finally, all members of the fire bri- 47 buildings in the plant. Each a 
All brigade members have been in- gade have been thoroughly trained platoon, consisting of ten men, is com- oe 
structed that, if a blaze can be covered _ to recognize fire hazards, which they posed of a welder, millwright, steel | “°° 
by a man’s coat, they may attempt to must report at once to the mainte- worker, electrician, carpenter, steam- E 
put it out unaided. If it is larger, the nance department, and in salvage fitter, and laborers. All are trained fire- | teri: 
city fire department must be sum- work. Both these activities are con- fighters. The fire marshal and the A 
moned at once. sidered to be highly important. brigade chief, Les Kyler, maintenance ~~ 
The brigades are, of course, well Among many other well-organized superintendent, answer all calls and — 
equipped with firefighting apparatus. and well-equipped industrial fire bri- supervise the work of the brigade. ce 
cati 

ea aaee - ~ wa wwe | wil 
ing 

IF YOUR COPY OF FACTORY IS LATE— 2 

. i : : C 

Be patient, please. The nation’s transportation system is severely loaded. The delay | ,,,. 
may be unavoidable. Allow a few extra days before writing us. Both the publisher 
and Uncle Sam are doing everything they can to get your Factory to you on time | to! 
nea 

~ an LAAN may 
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Three Ways to Lay Out 
a Personnel Department 


CYRIL T. TUCKER, Office of the Plant Engineer, Hawk-Eye Works, Eastman Kodak Company, 


Rochester, N. Y. 


CAREFUL ORGANIZATION of the person- 
nel department is necessary because of 
the growing complexity of labor rec- 
ords, and the increasing social-minded- 
ness of modern governmental admin- 
istration. Hence it is a far cry from an 
earlier small factory, where the “boss 
does the hiring” to a modern person- 
nel department. 

Each plant has its own layout prob- 
lem, and personnel departments will 
vary all the way from the one shown 
in Figure 1, which might be suitable 
for a small plant, to the separate build- 
ing needed by a big airplane company. 
Figure 2 shows the personnel depart- 
ment of a plant where it has been pos- 
sible to place a completely equipped 
medical department adjoining the em- 
ployment center and have it accessible 
for applicant examination as well as 
serving the entire plant. The plant has 
an employee personnel of 10,000 to 
14,000. 

There are, however, principles that 
are common to all. Personnel functions 
can be roughly divided into three main 
divisions, although each plant will have 
its own grouping: 


Employment—tecruiting; applicants; 
identification; examinations; aptitude 
tests; induction. 


Industrial Relations—schooling; rec- 
ords; statistics; insurance; pensions; dis- 
putes; advancement; job evaluation; 
discharge. 


Employee Services—medical; cafe- 
teria; clubs; associations; legal aid. 


As a rule, plant security is delegated 
to another department, and the only 
connection that the personnel depart- 
ment has with it is in original identifi- 
cation, providing the new employee 
with identification cards or badges, tak- 
ing fingerprints, and protecting the 
plant against intrusion through the 
applicant channel. 

Obviously, all the functions of the 
personnel department should be at or 
near the main employee entrance, ex- 
cept the cafeteria, which is more likely 
to be centrally located. Because space 
near the entrance is at a premium, it 
may be found desirable to locate some 
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Medical 


aver 


“Clerical and Records 





Dressing 
Room 


Waiting 


Interviews owe 


Employment 


Manager 


Figure 1. Little need for an elaborate personnel department in the 
small plant, where it is likely that “the boss does the hiring” 


functions elsewhere, but this has to be 
weighed against the disadvantages of 
having the department split up. For 
instance, the medical department might 
be located near the center of the plant 
for easy access. In this case, an ex- 
amination room can be provided in the 
employment section, otherwise it be- 
comes necessary to provide temporary 
badges and to escort groups through 
the plant for medical examination. 


The Clubroom Problem 


Clubrooms present a problem if the 
plant security program prohibits the 
entrance of an employee except at 
the time of his appointed shift, because 
club activities are nearly always dur- 
ing the off-shift hours. Many plants 
have abandoned much club activity 
during the war period unless the club- 
rooms have an access directly from the 
street and can be closed off from the 
plant itself. 

In one instance the space available 
for the personnel department was on 
both sides of one of the main employee 
entrances. This meant that it was 
necessary to separate it into two fairly 
independent units, because traffic 
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‘across the entrance had to be kept at 


a minimum. This was done by putting 
the employment section, with its rela- 
tively large amount of floor space, on 
one side, and industrial relations and 
employee services on the other. The 
medical department was already estab- 
lished in a central section of the plant, 
therefore it was found advisable to 
group the applicants and send them 
or examination under the care of a 
messenger guide. This was the only 
break in the security net, as the badges 
were not given to the applicant until 
he had passed the physical tests. 

The existing entrance was divided. 
One section was reserved for em- 
ployees entering through the turnstiles 
at the guardhouse, the other gave free 
entrance to the applicant directly into 
the employment waiting room. At this 
point control was maintained by sta- 
tioning a guard with electrical control 
over the exits from the waiting room 
into the plant. The guard functioned 
as an information center, and also con- 
trolled the possibility of regular em- 
ployees using the applicants’ entrance 
as an exit with forbidden packages. 
This layout is shown in Figure 3. 

For regular employees, access to the 


153 
























































































































































































































































Experimental + 
X-Ray Lo Nurses’ E 
" Lojckers and Refracjtion + 
" Lounge § 
: Q 
Dental f “eo 
. ; 12 } 
Anne Darkroom Optical 
bord Waiting 
Waiting Room Room 
a ' “a 
— - 7 Men | Men’s Restroom 
ed 5 Files 
Darkroom Girls — 
0 
Main J a i 
X-Ray MH 
Theater 15 Room | Men’s Waitin 
(Seats 50) 6 Dispensary ig 
10 | W 
T ™ 
g iat 
a Auto-F ™ Sec’y 
@ Surgery I clave a0 
° 
2 
uw 
Employee Entrances 
1 Electro-Cardiograph 4 Girls’ Treatment 10 Storage 
2 Examining Room 5 Night Nurse 11 Controls 






3 Girls’ Dispensary 


6 Mern’s Treatment 


12 Darkroom 


13 
4 
15 

























fort is omitted in this layout for a large 


department 


personnel section is provided by a 
counter off one of the main corridors 
of the plant. The record room is placed 
close to this counter so that when 
an employee stops to ask a question, 
the file containing all his papers is ob- 
tained, and the question is answered. 
This record room contains a fireproof 
safe or a vault for keeping bonds, war 
savings stamps, club finances, and mis- 
cellaneous cash or valuable records. 
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Figure 2. Nothing that the personnel department can 
contribute to employee health, happiness, and com- 


plant 





Figure 3. In this medium-sized plant, the personnel 
is split into two halves—one for 
the regular employees, the other for applicants 


If a consultation is necessary, the em- 
ployee is allowed past the counter to 
one of the two offices, where his prob- 
lem is taken care of. 

With all the current and difficult 
problems of gas and tire rationing and 
Selective Service questions, some meth- 
od of streamlining this service must be 
provided. The personnel handled by 
the department illustrated is approx- 
imately 6000. 
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Unit Heaters and 






Ventilating Equipment 


Unit heaters and’ ventilating 
equipment introduced to you 
by Factory during the past 


12 months are reviewed here 
to give you a quick one-year 
summary 





AAR DIFFUSER—Overhead type air 
diffuser of spun steel. Relationship 
between neck area of unit and throat 
is proportioned to create slight back 
pressure, which automatically insures 
uniform distribution around periphery. 
Sizes to handle volumes of air up to 
15,000 c.f.m. per unit are available. 
Barber-Colman Company, Rockford, 
Ill. (Figure 1) 


DIFFUSER—Designed for use in in- 
stallations where simplification of the 
duct layout is of primary importance. 
Can be used in existing building work, 
because the return duct may be run to 
the same point as the supply duct, in- 
stead of leading to a register at some 
other location. Removable center sec- 
tion consists of a series of concentric 
rings. Gasket around outer edge forms 
tight seal with ceiling. Barber-Colman 
Company, Rockford, Ill. (Figure 2) 


DUST COLLECTOR-—Portable dust 
collector for collecting dust and dirt 
from tool cutter, precision, and grind- 
ing operations. Has a rated volume of 
600 c.f.m. and 4.1l-in. static pressure. 
Unit is self-contained; multiple-blade 
fan on end of ball-bearing countershaft 
is driven through a V-belt by a 4-hp. 
motor. Aget-Detroit Company, De- 
troit. (Figure 3) 


DUST COLLECTOR - Lightweight 
sheet steel cabinet houses portable 
dust collector designed to provide sim- 
ple, flexible dust control system. Will 
handle dust from two 9-in. grinders 
and can be attached to two separate 
machines. Returns clean air to shop 
slightly warmed. Has a capacity of 
600 c.f.m.; powered by a 3-hp. motor 
running an Ilg blower at 3400 r.p.m. 
Bargar Sheet Metal Company, Cleve- 
land. (Figure 4) 
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DUST COLLECTING BENCH-—A 
positive downflow of air carries dusts 
away from the operator into the bench. 
The air_is filtered of all particles and 
returned to the room. Bench is com- 
pletely self-contained, and is semi- 
portable so that it can be installed any 
place on the production line. All- 
metal filters are easily removable for 
cleaning. Can be obtained in various 
sizes and heights to suit specific needs. 
Wolverine Equipment Company, 
Cambridge, Mass. (Figure 5) 
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EXHAUSTER AND BLOWER- 
Small, portable unit to eliminate gases 
and fumes from closed-in places. Pow- 
ered by 3-hp. motor, sucks or blows 
2000 c.f.m. Has adapters for three 
4-in. nozzles or four 3-in. nozzles for 
flexible hose. Chelsea Fan & Blower 
Company, Inc., Irvington, N. J. 


EXHAUSTER - VENTILATOR - 
Connected by means of flexible hose 
to the area to be ventilated, exhauster 
may be placed or hung anywhere be- 
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Exide Ironelad ease of handling 
means imereased dependability 


Complex equipment is all right in its place, but today, Industry has a 
big job on its hands. Tools which are simple and easy to handle, save 
time, money, and materials. That’s why Exide Ironclad Batteries, long 
known for their durability and dependability, are playing such an impor- 
tant part in the industrial war of movement. They shorten the training 
periods of new workers. They save materials through their long life . . . 


and most of all they do a big job and do it well ! 














ANY WORKER CAN FOLLOW THESE 
EASY MAINTENANCE STEPS .. . 





Keep adding approved water at regular 
intervals. Most local water is safe. Ask us 
if yours is safe. 


Keep the top of the battery and battery 
container clean and dry at all times. This 
will assure maximum protection of the 
inner parts. 


Keep the battery fully charged—but avoid 
excessive over-charge. A storage battery 
will last longer when charged at its 
proper voltage. 


Record water additions, voltage, and 
gtavity readings. Don’t trust your memory. 
Write down a complete record of your bat- 
tery’s life history. Compare readings. 


If you wish more detailed information, or 
have a special battery problem, don’t hesi- 
tate to write to Exide. We want you to get 
the long life built into every Exide Bat- 
tery. Ask for booklet Form 1982. 
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High Power, More Production: To get the most from any battery-powered 
electric vehicle, its battery must deliver good voltage, hold that voltage 
high, and be ready for emergency demands with a giant surge when 
needed. Exide Ironclads do just that. 


Long Life, Saves Materials: Rugged Exide Ironciads are built to last, and 
save vital materials by getting maximum use from‘everything that goes 
into their making. When you buy an Exide you definitely—Buy to Last 
and Save to Win! 


Easy Maintenance Saves Labor: Exide lronclads are kept charged by 
the simplest method ever devised. With the Exide Charge Control Unit 
there's nothing to do but connect the battery to the charging source and 
turn a knob ...a job the greenest worker can handle. 







THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
Exide Batteries of Canada, Limited, Toronto 


IRONCLAD 
BATTERIES 





ACK THE ATTACK WITH WAR BONDS + LET'S OVER-SUBSCRIBE THE 3RD WAR LOAN 
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tween the working area and the open 
air. Powered by a heavy-duty ball-bear- 
ing motor equipped with overload pro- 
tection. Can be converted into fresh- 
air ventilator by changing the position 
of the tube adaptor. One to six 
nozzles can be used. Caps are pro- 
vided for all nozzles not in use. Chel- 
sea Fan & Blower Company, Irving- 
ton, N. J. 


HEAT CIRCULATOR-—Air is blown 
upward, which forces it to travel along 
the ceiling, down the sides and up the 
center again, putting all the air in the 
room in gentle motion, without drafts. 
Circulators are available with 20- and 
24-in. propellers. They have three 
speeds, and use 110-volt, 60-cycle a.c. 


Reynolds Electric Company, Chicago. 


HEATER -— Self-contained, _self-pow- 
ered heater is portable source to be 
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used wherever auxiliary or temporary 
heat is required. Direct fired, can be 
obtained in models that use gasoline 
for engine and heater fuel or in models 
that use gasoline for engine fuel and 
No. 2 fuel oil for heater fuel. Small 
gasoline engine drives pressure-type 
propeller fan which blows air over the 
combustion chamber and out through 
two openings, and also drives small 
centrifugal fan to provide air for com- 
bustion. Various systems of collapsible 
canvas ductwork are used to convey 
the heated air to the desired location. 
Unit is equipped with two retractable 
wheels. Heating capacity is 250,000 
B.t.u. per hour at 60-deg. inlet. Her- 
man Nelson Corporation, Moline, II]. 
(Figure 6) 


HUMIDIFIER—For use on steam- 
heating systems which carry less than 
20-Ib. pressure. Installed on the feed 


end of radiators or on steam Tisers at 
points where the condensate wil] re 
turn to the boiler when radiators are 
turned off. Compact unit, entirely au. 
tomatic in operation, diffuses moisture 
into the air. Techtmann Industries 
Inc., Milwaukee. (Figure 7) , 
HUMIDIFIER — Provides automatic. 
ally controlled air cooling by evapora. 
tion. Connection to outdoors provides 
ventilation. Suitable for plants of any 
size, because either single or multiple 
installation is possible. Requires no 
floor space; easily installed and moved 
with no interruption to production. 
All parts easily accessible. Drip pan on 
ball-bearing rollers moves on a track 
permitting access to the interior of 
the unit. Carrier Corporation, Sym. 
cuse. (Figure 8) 


UNIT HEATER-In either horizontal 
and vertical delivery types. Ingot iron 
condenser tubes and headers. Tubes 
have wall thickness of 0.065 inch. 
Steel fins are permanently bonded 
with metal to the iron tubes, to seal 
contact of fin to tube from corrosion, 
Modine Manufacturing Company, Ra 
cine, Wis. 


UNIT HEATER-Direct-fired coal 
burning unit equipped with underfeed 
stoker of either bituminous or anthr 
cite type is available also for hand fir 
ing. Eight sizes, from 750,000 to 4, 
000,000 B.t.u. Is self-contained, hay- 


ing its own combustion chamber and 


distributing warm air either directly} 
from outlet vents or through a simple}/ 
duct system. Unit may be installed |} 


during construction and used for tem. 
porary heat, or retained as a perme 
nent system. Dravo Corporation, 
Pittsburgh. (Figure 9) 


UNIT HEATER-Revolving. allows 
the adjusting of the amount of heated 
air discharged from any side of the 
unit, thus making it possible to heat 
a long, narrow room or building with 


one unit. Discharge from multiple} 
outlets is effective in buildings or} 
rooms with low ceilings. L. J. Wing} 


. T “4 
Manufacturing Company, New York. 


(Figure 10) 


UNIT HEATER AND VENTILA- 
TOR-—Has dampers that control the 
ratio of fresh to recirculated air. Com 
trol range is 100 percent fresh air t 
100 percent recirculated. Heating coil 
will temper full capacity of outside alt 
from 20 degrees below zero. Rigid 
angle iron frame is used with either 
steel or non-metallic housing. Two 
tvpes of diffuser outlets are available. 
Young Radiator Company, Racine 
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These hints will help you ; | 
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Keep bearings clean...away 


from dust, dirt and moisture. are assembled on a shaft, apply 


es leave them in original wrap- 
Tubes pings until ready for use. (Hyatt 
"heal Roller Bearings are protected 

against rust and corrosion by 


» to seal 
orrosion, a special lubricant) 
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pressure to end of inner ring or 
race; when in a housing, apply 






pressure to end of outer race. 







Lubricate all shaft and housing 
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Assemble bearing on shaft and 
into housing carefully to avoid 








scoring races and rollers. Lubri- 
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& Maintenance Handbook is now on 


ah py help you? If so, write on compan letterhead 
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See: Department 204, Hyatt, Harrison, New Jersey. We’ll be gi to send ‘a 
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»ither 


| HYATT ROLLER BEARINGS 


NYAT 
T BEARINGS DIVISION + GENERAL MOTORS CORPORATION - HARRISON, N. J; 


OLUME 101, NUMBER-9 - SEPTEMBER, 1943 





159 











MAINTENANCE SHORTS 
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Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary maintenance accomplishments. Accepted articles will be paid fo 





Mirror 


/ 
‘ 


(Image of surface of movable contact 





Movable 
contact é 


s 


Back 
contact 





Le-M ovable contact 
| arm 








Hashlight /ers 





=) Switch 


t * 40 . 
Sadling mirror arm 
adjustment 








Uses Dental Mirror to 
Inspect Relay Contacts 
H. G. PACK, San Mateo, Calif. 


Electrical equipment has numerous relays 
and magnetic contactors that require 
routine inspection of their silver contacts. 
A dental mirror and flashlight combination 
is most useful. The mirror is inserted 
between the contacts and the light turned 
on. Thus the invisible surface of the 
front contact is exposed to examination 
without removing the arm upon which it 
is mounted. The stationary contact is 
usually visible. 


Welded Railing for 
Better Looks, Service 


FRANK KOHANOWSKI, St. Joseph Lead 
Company, Monaca, Pa. 


Welded railing has many advantages over 
railing put up with fittings. 

Fittings become loose, whereas welded 
railing will stay rigid and will stand 
more shock. 

Welded rail stands up longer in the 
weather, because threads rust away. 

Welded rail has no projections, and 
the top rail is smooth and continuous. 

The pipe, being bent at all corners, bot- 
toms of stairways, and ends of railings, 
adds to the safety and appearance of the 
railing. 

Welded railing that has to be removable 
for machine repairs or the like will stand 
for the life of the pipe. Rail placed with 
fittings will become shaky and require 
maintenance, 
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With welded railing joints can often 
be made that would be impossible with 
fittings to give a smooth and continuous 
top railing. 

This study won an award in the recent 
Industrial Progress Award Program, James 
F. Lincoln Arc Welding Foundation. 





To prevent jamming or running pitman screws out too far on a large punch 
press, Westinghouse Electric & Manufacturing Company’s Mansfield, Ohi® 
plant uses limit switches. Connected in the electrical circuit of the adjusting 
motor, they operate by stops mounted on a rod fastened to connector pitmal 
Switches are used when changing ram adjustment to suit various die 
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Walkway Supports 
Protect Mastic Floor 


f 
St. rm 


Transferring the weight of the wal 
between plating tanks from the floor to 
tanks has made a saving of about $419) 
a year, and eliminated a troublesome cop. 
dition that cost about two wecks’ dow, 
time cvery year. 

Our plating tanks are 48 to 50 inche 
deep. Hence it is necessary to provide 
elevated walkways or work decks between 
them for efficient operation. 

Formerly these walkways, made in 4x6- 
ft. sections of parallel 2x4-in. yellow pine 
boards, were supported by 2x4-in. legs 
resting on the mastic floor, as shown @ 
Figure 1. These sections, placed side by 
side, provided a flooring with openi 
that permitted drippings to fall through 
to the true floor beneath. This arrange | 


JOHN J. NASH, Chief Engineer, 
Fixture & Manufacturing Co., 


ment was satisfactory for the operators, 
but it caused an excessive amount of 
trouble because: (1) Weight of the walk. 
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LONGER OUTLETS SPEED WELDING 


More room for easier manipulation of rod means 
faster welding and better, sounder welds. 
























EXTRA STRENGTH AT STRAIN POINTS 


Added thickness at top of rum (1), crotch (2) and 
. bottom (3) strengthens points of highest stress. 


SMOOTH FLOW, LESS PRESSURE LOSS 


Smooth inner walls assure even flow and reduce 
wear. Rounded inside crotch reduces pressure loss. 

















FASTER, EASIER ALIGNING 
Accurate bevels, plus LD. and O.D. that exactly 


NO FABRICATION FAULTS 


Fabricated tees often have jagged corners, crude 
welds, and slag. Tube-Turn Tees eliminate these. 


match the pipe, make aligning simple and speedy. 
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Continuous arc weld 
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welded to the sides of the tanks 


ways caused the supporting legs to put 
dents and holes in the mastic flooring; 
(2) chemicals draining into these indenta- 
tions seeped through the floor and dripped 
on merchandise stored below; (3) weekly 
rinsing and repair operations required the 
services of a six-man crew and stoppage 
of plating operations one day a week; (4) 
the deck supports had to be replaced 
periodically; (5) once a year it was neces- 
sary to shut down operations and replace 
the patched and worn mastic floor sur- 
face, which was a costly procedure. 

After completing a yearly reflooring job 
some time ago, we decided to eliminate 
the need for supporting the walkways 
through legs resting on the mastic floor. 
Since the work was completed there have 
been no leaks in the flooring surface, From 
all appearances, the life of the floor can be 
estimated, conservatively, at three years. 

All the tanks (they are made of steel) 
were placed on 4x8-in. timbers. Then we 
arc-welded 2x2x¥s-in. structural angles to 
the sides, 18 inches above floor level, as 
shown in Figure 2. These angles were 
used to support the walkways. We reduced 
the sections from 6 to 4 feet and tied the 
2x4-in. pieces and spacers together with 
é-in. steel rods. This change made them 
easier to remove. Now four men can com- 
plete in eight hours the job which formerly 
took six men to do in the same length of 
time. 


This study won award in the recent In- 
dustrial Progress Award Program, James 
F. Lincoln Arc Welding Foundation. 


Slide Rail Cover Stops 
Jamming by Chips 


This suggestion won an award from the 
War Production Board. 

When slide rails on which a fixture was 
moved back and forth by hand collected 
chips, which happened frequently, fixture 





Covers to prevent 
chips from collecting 
on slide rails 



































Figure 1. Supports for walkways formerly rested on the mastic flooring, and 
damaged it seriously. Figure 2. Walkways are snow supported on angles 






was stuck or the machine was jammed. 
It was then necessary to pry the chips 
out of the rails, a procedure that some- 
times resulted in throwing the fixture off 
location and always delayed the operation. 
Sketch illustrates a cover which, attached 
to the fixture, keeps out the chips. 

Suggested by John R. Rye, Wright Aero- 
nautical Corporation, Cincinnati. . 


Watch Out for Dust in 
Grinding Commutators 
FRANK V. FAULHABER, Brooklyn 


In grinding the commutator on a motor, 
copper dust and other waste particles sift- 
ing into the windings of armatures, field 
coils, and other vital parts can do serious 
damage. 

Protective coverings should be provided. 
Circular shields of cardboard or ber may 
be attached securely to the frame for 
protection, or a cloth or canvas hood 
wound tightly round the necks of the com- 
mutator and the front-end windings. Even 
tough, strong paper fastened or pasted 
about the equipment will serve. 

The use of compressed air for cleaning 
should be avoided if possible. A better de- 
vice is a vacuum cleaner set up to control 
prevailing dust. All dust particles should 
be carefully removed following grinding 
when a dust cloth is used. Inattention to 
this important detail may result in serious 
and costly insulation interference. 


Release Simplifies 
Press Operation 


This suggestion won an award from the 
War Production Board. 


Hand lever and automatic releasing device 
attached to an air press eliminates the 
necessity for the operator’s applying pres- 
sure to the foot pedal of the press, holding 
the pedal, and watching the gage until the 
desired pressure is reached in the air cylin- 
der of the press. 

The. operation of the press, with the 
new device attached, is simply to pull the 
hand lever forward about 6 inches and 
release it. When the required pressure 
is reached in the air-.cylinder,. the: press. 
automatically shuts off, In the meantinite,’ 
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the operator has sufficient time to 
pare another piece to insert into the pre 
The action of this device is as follg 


1. Pulling lever A opens air valve fro 
the line, allowing air to enter the ppp 
cylinder. At the same time, rod By 

ulled downward and locked by a sprig 
loaded’ knife edge at C, holding the 
from the air line open. 



































































2. When the pressure in the air cylinder 
has become sufficiently high for the press 
to perform its function, control valve D, 
acting against the pressure regulator E, 
is forced open. This allows the air pres- 
sure to act against the spring-loaded 
plunger F, which releases rod B by spring- 
ing knife edge at C. This allows rod B 
to return to its original position, and the 
operation is ready to be repeated. 


3. Pressure of the air applied to the 
press cylinder can be varied within wide 
limits by simply changing the position 
of the weight on the pressure regulator E. 


Suggested by Daniel T. Caulfield, Naval 
Torpedo Station, Newport, R. I. 


As a safety measure one plant 
has provided electric trucks with 
foot guards. The guard com- 
pletely encircles the two pedals 
used for operating the truck 
brakes. The operator must stand 
well within the guard with both 
feet on the pedals to operate the 


‘truck. In tight quarters the guard 


protects him from possible injury. 
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THE MISSING MAN 


is today often the 


\ OMEN are doing men’s jobs 

on many war-production 
lines today—but illness continues 
to cause an average loss to in- 
dustry of a week’s production 
time in a year. At least half this 
serious loss is due to minor con- 
tagions—such as colds and their 
complications. 

Clean, sanitary washrooms 
greatly help to check the spread 
of contagion ... Soap, hot water 
and individual tissue towels en- 
courage men and women to wash 
up thoroughly and often—and 
washing chases germs, 

Also, when you make “health 
zones” of your washrooms, you 


MISSING WOMAN 


help build good will with your 
employees—and good will, too, 
means less absence from work. 


The Scott Washroom Advisory Service 
can help you make your wash- 
rooms “Health Zones” 


On request, a thorough survey of 
your washrooms will be made by 
the Scott Washroom Advisory 
Service. It may suggest many im- 
provements to help cut down the 
number of ‘“‘Missing Men’’ in 
your plant. 


SCOTTISSUE TOWELS 


STAY TOUGH WHEN WET 
VOLUME 101, NUMBER 9 - SEPTEMBER, 1943 


vide Scot Tissue 
| Towels, it will 
} point out ways 
to prevent their 
waste, so that 
other compa- 
nies can share 
the supply. For 
example, our educational material 
reminds employees that one Scot- 
Tissue Towel dries completely. 

Actually, a “Soft-Tuff’”’ Scot- 
Tissue Towel can absorb twice 
the water left on hands. And it 
has ten times the rub strength of 
previous ScotTissue Towels, 
though soft as ever. ‘ 

Also available: numerous proven 
aids for establishing a sound in- 
dustrial health program. Ask for 
our Health Is Ammunition, Too 
booklet and posters. 


Scott Paper Co., Chester, Pa. 
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Painting Building Surfaces 


provements in these materials. Therefore it is advisable to 
seek the recommendations of paint manufacturers regarding 
specific applications, in order that full advantage may be 


Adequate protection of building surfaces: against the 
weather and other destructive influences depends on proper 
preparation of the surface, and careful application of a suit- 


able protective material. 


in the composition of 
Intensive research has 


Wartime conditions have made necessary some changes 
ints and other protective media. P 
so brought about changes and im- and yard equipment. 


taken of the latest developments. 


In the accompanying tables are given the fufidamental 
steps that must be followed when painting plant buildings) 


Interior Surfaces 














STEEL 


WwooD 


CONCRETE 


BRICK 


PLASTER 











PREPARATION -OF SURFACE 


NEW 


Remove dirt. Clean 
off oil, grease, with 
suitable solvent. 
Sandblest if possible ; 
otherwise wire brush 


thoroughly 


Brush off dirt, loose 
particles. Apply shel- 
lac or other sealer to 
knots and resinous 
spots 


Brush off dirt, loose 
particles. Paint 
cracks and holes 


Remove dirt, grease, 
loose particles. Point 
cracks with rich mor- 
tar mix 


Brush off dirt, loc 

particles. Poin 
cracks, fill holes 
cement mortar 





OLD 


Sandblast, wire 
brush, or chip thor- 
oughly to remove 
rust, loose scale, and 
old paint 


Brush clean. Re- 
move old paint 
if badly cracked or 
chipped 


Brush clean. Scrape 
off loose paint. Cover 
oil spots with shellac 


_ OF masonry primer 


Brush clean. Scrape 
off loose paint. Re- 
move oil or grease. 
Point cracks with 
rich mortar mix 


Brush clean. Sc 
off loose paint. 
holes, cracks 


give thin coat of clear 
varnish or shellac 
size 


cement mortar, and 



















PRIME COAT 


NEW 


Apply well - brushed 
coat of effective rust- 
inhibiting paint. Thin 
paint as directed 


Apply coat of enamel 
undercoater 


Apply coat of interior 
masonry primer rec- 
ommended by paint 
manufacturer 


Apply coat of interior 
masonry primer rec- 
ommended by paint 
manufacturer 


Apply coat of plaster 
primer 





OLD 


If steel is exposed, 
prime with rust- 
inhibitive paint as on 
new surface 


If needed, same as 
for new surface 


If needed, same as 
for new surface 


If needed, same as 


. for new surface 


Apply plaster primer 
if finish coat is egg- 
shell or gloss 















SECOND COAT 


NEW 


For two-coat job, ap- 
ply linseed oil paint, 
alkyd synthetic 
enamel, or metal pro- 
tective paint recom- 
mended by paint 
manufacturer. If 
three-coat job, apply 
intermediate coat 
recommended by 
paint manufacturer 


Usually not needed 


Usually not needed 


Pigmented fiat paint, 
to cover surface dis- 
coloration, and pre- 
pare base for final 
coat 


Usually not needed 





OLD 


Same as for new sur- 
face 


Usually not needed 


Usually not needed 


Same as for new sur- 
face 


Usually not needed 












FINISH COAT 


NEW 


Apply linseed oil 


_ paint, alkyd synthet- 


ic enamel, or metal 
protective paint rec- 
ommended by paint 
manufacturer 


Apply interior gloss 
paint, or enamel 


Apply interior fiat, 
eggshell or gloss 
paint, or enamel 


Apply interior fiat, 
eggshell, or gloss 
paint, or enamel 


Apply interior fiat, 
eggshell, or gloss 
paint, or enamel 





OLD 


Same as for new sur- 
face 


Same as for new sur- 
face 


Same as for new sur- 
face 


Same as for new sur- 
face 


Same as for new sur- 
face 


(Continued on page 166) 


— 
















Data Supplied by New York Paint, Varnish, and Lacquer Association 


um 
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NON-CONDUCTING MATERIALS HEATED FAST WITH THER MEX 


<= 


For heating practically any non-conducting 
material, investigate the suitability of 
Thermex high frequency equipment. 


Heating with Thermex offers many speed, 
quality and production advantages hereto- 
fore impossible. Temperature is uniform 
regardless of thickness or area of product. 
Heating time is reduced from hours to 











minutes in many cases—is under complete 
— control every moment. 
e 
D e Prope seats. d 
PLYWOOD ® cyine, Crew The GIRDLER CORPORATION 
b miscellancon® Thermex Division Louisville, Kentucky 
« Suc 90 
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Painting Building Surfaces (Continued from page 164) 


Exterior Surfaces 






—) 



















STEEL 


WwooD 
(except floors) 


CONCRETE 
(except floors) 


BRICK 





GALVANIZED 
SHEET 











PREPARATION OF SURFACE 


NEW 


Remove dirt, rust, 
loose-scale. Clean off 
oil, grease with suit- 
able solvent. Sand- 
blast, if possible; 
otherwise scrape and 
wire brush thorough- 
ly 


Clean off dirt. Ap- 
ply shellac or other 
sealer to knots and 
resinous spots. Putty 
holes, small cracks 


Remove loose mate- 
rial with wire brush. 
Cut out cracks. Caulk 
with oil-base caulk- 
ing compound. Let 
dry before painting 


Remove dirt, grease, 
loose material. Point 
cracks with rich mor- 
tar mix 









Remove dirt, oil of }iee 
Wash with [a= 


grease. . 
solution composed of |e. 
Toluol, 44 gal. Ace” : 


tone, 4% gal. Den 
alcoho l, yy gal 
Hhdrochloric acid, § 
fluid oz. 





OLD 


Sandblast, wire 
brush, or chip thor- 
oughly to 
rust, loose scale, and 
old paint 


remove 


Scrape off loose paint. 
Burn and scrape off 
if paint is badly 
cracked or wrinkled. 
Sand to remove 
gloss. Putty holes, 
small cracks 


Clean with wire 
brush. Apply one coat 
of primer over bad 


spots 


Same as for new sur- 
face 








Sandblast, wir 
brush, or chip thor-~ 


oughit to remove” 
rust, loose scale, and | 
old paint 













PRIME COAT 


NEW 


Apply well - brushed 
coat of effective rust- 
inhibiting paint 


Apply white lead and 
/or zinc oxide in lin- 
seed oil vehicle, or 
primer recommended 
by paint manufac- 
turer 


' Apply coat of exterior 


masonry primer rec- 
ommended by paint 
manufacturer 


Same as for concrete 





Let dry overnigh 
Apply galvanized iron 
primer 





OLD 


If steel is exposed, 
prime with rust- 
inhibitive paint, as 
on new surface 


_If wood is exposed, 


prime as for new 
surface 


Same as for new sur- 
face 


Same as for concrete 


Same as for steel 




















SECOND COAT 


NEW 


For two-coat job ap- 
ply linseed oil paint, 
alkyd synthetic en- 
amel (depending on 
type of primer), or 
metal protective paint 
recommended by 
paint manufacturer. 
If three-coat job, ap- 
ply intermediate coat 
recommended by 
paint manufacturer 


Apply lead-zinc- 
titanium paint with 
linseed oil vehicle, 
or paint recommend- 
ed by manufacturer 


Touch up suction 
spots (light areas) 
with primer. Apply 
exterior masonry fin- 
ish recommended by 
paint manufacturer 


Same as for concrete. 
Be sure that primer 
is dry 


Same as for steel 








OLD 


Same as for new sur- 
face 


Same as for new sur- 
face 


Same as for new sur- 
face 


Same as for concrete 


Same as for steel 








FINISH COAT 


NEW 


Apply linseed oil 
paint, alkyd synthet- 
ic enamel, or metal 
protective paint rec- 
ommended by paint 
manufacturer 


Same as for second 
coat 


Apply exterior ma- 
sonry finish recom- 
mended by paint 
manufacturer 


Same as for concrete 





Same as for steel 





OLD 


Same as for new sur- 
face 


Same as for second 
coat 


Same as for new sur- 
face 


Same as for concrete 

















Same as for steel 
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Change comes rapidly. What was 
: modern only a few years ago is 
ZL obsolete today. The Republic Upson 
Yi, SS Quality Bolts, Nuts and Rivets that 
id such a eee job of holding ships together more 
han a quarter of a century ago couldn’t stand the 
tains resulting from increased size, speed and 
wer of our modern “battle wagons”. But the 
pugher, stronger headed and threaded products 
hat bear the Upson name today can—AND DO— 
because they have been improved time and again 
change demanded. 





-_ 


jpson products have been doing an outstanding job 
——|P holding things together for 88 years. They’re 


REPUBLIC 





lWhen Times Change 


=—$0 DO UPSON BOLTS AND NUTS °< 


f 





Official U. S. Navy photograph 


widely used in shipbuilding and marine machinery 
—in the exacting service of automotive, railroad, 
petroleum and farm equipment—in machines and 
structures of every description—and in the airplanes, 
tanks, trucks, guns and other mechanized fighting 
tools on today’s battle fronts. 


When wartime priorities yield to peacetime de- 
mands, you'll find Republic Upson Quality products 
ready to do the jobs of tomorrow—bolts, nuts and 
rivets further improved over the high quality which 
already has made the name UPSON famous. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division 
Sales Offices « Cleveland, Ohio 

GENERAL OFFICES « CLEVELAND, OHIO 
Berger Manufacturing Division © Culvert Division 
Niles Steel Products Division @ Steel and Tubes Division 
Union Drawn Steel Division © Truscon Steel Com 
Export Department: Chrysler Bidg., New York, 
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pson Quality BOLTS AND NUTS 


Republic products include Pipe, Sheets, Tubing, Hot Rolled and Cold Drawn Bars — Carbon, Alloy and Enduro Stainless Steel 
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JOHNSON 
General Purpose 


BEARINGS 


HUNDREDS 


DIFFERENT 
SIZES 


Machine Finished 


Save time . . . avoid trouble in 
securing plain bronze bearings 
..- by Specifying JOHNSON 
General Purpose. Every bear- 
ing is machine finished ready 
for assembly. They last 
longer ... operate more effi- 
ciently. Over 800 sizes to 
choose from... twenty ware- 
houses to serve you. Write 
for new catalogue .. . today. 


JOHNSON BRONZE CO. 


Sleeve Bearing Headquarters 
512 S. MILL ST., NEW CASTLE, PA. 


Spec] 
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WHAT'S NEW 
IN EQUIPMENT 





Tractor 


| Moto-Tug is a low-built, compact, and 


highly maneuverable industrial vehicle. 
Built in two models with drawbar pull of 
2500 pounds on single rear wheels and 
4000 pounds on duals, overall height is 46 
inches, length 112 inches. Outside turn- 
ing radius is 9 feet, 8 inches. Front and 
rear bumpers are of armor plate for buck- 
ing or pushing purposes, and special 





weights provide more traction in sand, ice, 
snow, and mud. Units are equipped with 
either solid rubber or pneumatic tires. 
With the pneumatic tires, a standard trac- 
tor transmission is utilized. Kerosene 
transmission is furnished for units with 
solid tires. A safety pintle hook is mounted 
on the rear bumper, designed so that it 
can be uncoupled from the driver’s seat. A 
spark arrestor type muffler is mounted 
under the right rear fender. Seat is of 
cushion-padded coil spring construction. 
Harry Ferguson, Inc., Dearborn, Mich. 


Tandem Rheostat 
Assemblies 


Tandem unit shown consists of eight 
Model U, 1000-watt,° 12-in. diameter 
rheostats mounted in a steel frame. It is 
controlled by a single handwheel. Other 
tandem assemblies can be made up to two, 
three, or more rheostats ranging in power 
rating from 25 to 1000 watts and in 
diameter from 1s to 12 inches. Rheo- 
stats are insulated so they may be used 
for simultaneous control of several cir- 
cuits or phases of a circuit by means of 





| 





one knob. To conserve panel space or j 
use one rheostat as a vernier for anothe, 
two rheostats can be separately controle; 
by means of concentrically located 
In this type unit two rheostats are 
ed in tandem with the shaft of 
unit extending through the hollow , 
of the front unit. For increased 
the front or back units can consist 
eral rheostats connected together, T. 
theostats are also available in taper wind 
ings and the same range of resistang 
values as individual units. Ohmite 


Co., 4835 Flournoy St., Chicago 44 | 







Women’s Protective Hats 


Guardi-Ann hat completely covers the hair 
Has a shaped crown and perky visor of all. 
wool felt. An attached rayon snood k 
hair tucked out of harm’s way. An ai. 
cooled model has ventilated crown ani 
four eyelets in the visor, placed close ty 
the forehead to prevent pocketed heat 
Comes in red, kelly green, turf, tan, black 
brown, powder blue, royal blue, navy blue 
and wine. Industrial Products Co., 280 
N. 4th St., Philadelphia 33. 


Intercommunication System 


Model LP-77 is offered as a low-priced, 
flexible intercommunication system which 
utilizes in any combination up to ten, 
both master stations and selector typ 
substations. Conversations can be private 





“* 


or open as desired. Stations can be placed 
at any distance up to 2000 feet apatt, 
and variable volume control is adjusted 
at each master unit from a whisper 
full room volume. Operation on the sy 
tem is 110 volts, a.c.-d.c. Master stations 
are housed in walnut cabinets and sub 
stations are inclosed in metal cases. Ava 
able in 10, 20, 30, 40, 50 or more stations. 
Talk-A-Phone Mfg. Co., 1219 W. Van 
Buren St., Chicago. 


Coolant Pump 


Small-sized seal-less coolant pump, ¢sp® 
cially designed for providing coolant flow 
to small machines, is less than 16 inché 
high. Known as Model MVBD, it ha 
three outlets permitting piping arrange 
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Materials...increase Production 
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d MODERN GROUP DRIVES 








Save Copper 


With Modern Group Drives and 
Leather Belting, the connected horse- 
power in the average factory can be 
cut down 25% to 45%, greatly reduc- 
ing the amount of copper required for motor windings, 
control and wiring. For example, six 5 bp. motors to drive 
6 machines require about 120 lbs. of copper for windings 
alone. With Modern Group Drive, these 6 machines could 
be driven with one 20 bp. motor, requiring, only approxi- 
mately 55 lbs. of copper, a saving of 547%, plus a further 
saving in controls and wiring. 


95% of the weight of an electric motor 

is metal, most of which is steel. A large ( 
motor weighs much less per hp. than a \ Va 
small motor. So, by using Modern Group 

Drives and the comparatively few large motors required 
by it, great quantities of steel are saved. Six 5 hp. motors 
contain a total of approximately 735 lbs. of steel, while 
one 20 hp. motor, which will drive the same machines by 
Modern Group Drive, contains only about 370 Ibs. of steel 
- ++ @ saving of 50%! 











Save Manpower 


It is obvious that fewer “man-hours” 
are required to build one 20 hp. motor 
than six 5 hp. motors. So, by using fewer 
and larger motors in Modern Group 
Drives, you are helping to relieve the critical shortage of 
highly-skilled workmen. Because Modern Group Drives 
with Leather Belting involve fewer parts and controls, they 
require Jess labor . . . and mo specially trained labor . . . to 
install and maintain. Drive elements are readily available, 
are not complex and can be quickly installed by factory 
millwrights. 


Save Power 


Modern Group Drives with Leather 
Belting save power because they require 
only a comparatively few large motors 
of correspondingly high operating effi- 
ciency. Actual case studies show that in the average factory, 
drive efficiency is increased 7% and power factor is raised 
15%. No other belting material can equal leather for effi- 
cient transmission of power. This is directly reflected in the 
lower consumption of power by the machine for any given 
rate of production. 











Increase Production 


’ Obtaining the maximum rate of output 
from every machine in your plant is a 
patriotic duty. Here again, Leather Belt- 

ing and Modern Group Drives can play a very important 
part. Machine speeds are more uniform, with the maximum 
speed also being the average. The pulley-gripping capacity 
of Leather Belting increases with increased load and can 
carry through the peak loads without interruption, Both of 
these factors help to secure the highest possible rate of 
production from every machine. 


a 








arrange 
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AMERICAN LEATHER BELTING ASSO. 
53 PARK ROW, NEW YORK, NN. Y. 


SEPTEMBER, 1943 


Maintenance of transmission equipment is in direct p: 

tion to the mumber of items involved and is but slightly 
fn pth ay pees pry Py rg ane 
‘ewer require only to two- as 
much maintenance as do individual drives for the same 
number of machines, under the same conditions. 

THIS BOOKLET is a practical and 
authoritative Guide on Leather Belt 
maintenance . . . how to order... 
how to install. Get a copy from 
your Leather Belt supplier . . . or 
write to us. 
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“What's This Little 
Bostitch Staple Doing 
in the Frozen North? 


IT’S DOING hundreds of jobs for which Bostitching 
has been selected as the most suitable fastening 
method — speedy, accurate, secure... 


Shelter huts have Bostitch-fastened insulation ... 
gliders have Bostitched parts... deck coverings on 
landing craft are Bostitch-fastened ... and there are 
Bostitch staples in ammunition belts and boxes, ski 
fastenings, surgical supplies and food containers. 


Thousands of manufacturers of war products and 
civilian products drafted for war . .. metal, wood, ply- 
wood, plastics, cloth ... have adopted Bostitch stapling, 
stitching, tacking machines for assembly speed... in 
many cases creating entirely new applications. This 
experience has greatly broadened the range of fastening 
work for Bostitching . .. and promises new opportuni- 
ties for better and more economical fastening of many 
post-war products. 

If you have the necessary priorities, find out now if 
the right combination of staple and Bostitch machine 

. selected from a full and complete line... can help 
speed your production. If priorities are not available, 
investigate now so you can apply the latest Bostitch 
developments to your post-war planning. Bostitch 
(Boston Wire Stitcher Company), 64 Blackmore St., East 
Greenwich, R. I. (Bostitch-Canada, Ltd., Montreal). 
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ments to the right, to the left, omy 

into coolant sump through intake bane 
Designed to be mounted .on outside) 
coolant tank or machine pedestal, it - 
tions efficiently with a low watery 
The single-phase, heavy-duty motomy 
tegral with pump body, has totally 
closed ball bearings. Pioneer Pump &M 
Co., Detroit. x 
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Welding Shield 


Designed for extra comfort and comp 

protection, Huntsman acetylene and q 
welding shield has a locking device whi 
holds the shield in the correct positi 
before the face. This assures that the ls 
of vision passes through the lens at mg 


angles to the surface of the glass. The & 
vice holds the shield firmly above the hea 
while the welder is preparing or surveil 
his work. When welding is resumed, 400 
of the head lowers the shield into working 
position. The locking device autom# 
ically adjusts the shield to the same po 
tion each time. Available in six model 
the weight of the shield ranges from It 
14 pounds. Davis Emergency Equipme 
Corp., 55 Halleck St., Newark, N. J. 


Conduit Nuts 


AN conduit, coupling, and lock nuis, 
ricated from sheet aluminum, are claimé 
strong as machined nuts and lighter 
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“Electrical fittings by Wesco’ —190 of them 


Products of 45 Manufacturers Assembled 
to Speed Historic Sub-Chaser Launching 


When two 110-foot sub-chasers hit blue water recently, it 
was the first launching of combat vessels on Lake Champlain 
since the year 1812. Each sub-chaser’s electrical fittings con- 
sisted of 190 separate items, ranging from a door switch to an 
automatic alarm system. Products of 45 manufacturers were 
involved. 


Wesco ordered, assembled and delivered each set of 190 
units—built to Navy specifications—before the deadline date. 
With Wesco as sole source of supply, complications, errors 
and expense were saved. The customer's office procedures 
were simplified by the elimination of 45 separate orders, 
45 acknowledgments, 45 checks and countless follow-ups, 
bills of lading and invoices. 


Once more, Wesco, trained in the quick assembly and de- 
livery of every type of electrical product, helped speed war 
production. After Victory, this service-ability will again be 


yours to command as you convert to the business of peace. 


Westinghouse Electric Supply Co. 


150] VARICK STREET. . NEW YORK 
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RELIEVING VITAL MAN-POWER of unneces- 
sary fatigue . . . avoiding unnecessary han- 
dling . . . saving unnecessary steps... keeping 
a constant flow of material moving to waiting 
hands and machines, that’s man-power strat- 
egy headed towards victory. 

America’s war industries from coast to 
coast are improving their per-man-and- 
machine-hour production schedules with the 
aid of Mathews Time-Coordinated Conveyer 
Systems. 


your thews Engineer. 


MATHEWS CONVEYER COMPANY cevnsycveni 


i 





If you are manufacturing war material, or anything vital 
to the success of the war effort, you can get Mathews 
Conveyers to handle that material. Rely as usual on 








weight. AN 3054 series of coupling nj 
is being produced in sizes 3, 4, 6, 8 19 
12, and.16. The Rumsen Co., 8059 Me. 
rose Ave., Los Angeles. 


Floating Glass 


So light it floats, Foamglas is a new 
sulating material, also applicable to floats 
building blocks, and other uses. Impeny 


. ous to acid atmospheres or solutions, this 
’Mon-critical material can be cut into apy 
shape with saw or knife. Because damp 


ness has no effect on Foamglas, it 5 
recommended as insulation for cold st 

rooms. Non-combustible, it can be -used 
as insulation for backup in many ‘types of 
ovens and furnaces up to a maximum 
temperature of 1000 deg. F., according to 
the manufacturer. Weighs 10 to I] 
pounds per cubic foot as against. ]56 
pounds per cubic foot of ordinary g 

Pittsburgh Corning Corp., Pittsburgh. 


Heat Exchanger 


Aero heat exchanger, for automatically 
adding heat to industrial liquids to main 
tain constant temperatures, has been ap 
nounced. The heating device is put into 
operation by thermostatic control at the 
desired point, preventing the liquid from 
becoming too cold for the process in which 
it is used, or from becoming viscous with 
retarded flow and loss of capacity, or from 
congealing or freezing. The heat exchanger 
may be installed outdoors and fresh ai 
used to increase evaporative cooling capat- 
ity,. thus avoiding damage from handling 
air containing corrosive substances. | 
used to control temperatures in industrial 
chemical process, and electrical equipment 
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controlling jacket water temperatures, 
and is also applicable for air and gas com- 
_. Niagara Blower Co., 6 E. 45th 


St., New York 17. 


Lift Truck 


Type H-2 Hy-Lift truck of 4000-Ib. ca- 
pacity is companion truck to type E-2, 
and can be used interchangeably in the 
gme materials handling system. The 
tuck is built on a 66-in. wheelbase; 
overall length, including the operator’s 

rd, is 123% inches and the truck, is 
designed for operation in intersecting 
isles 67 inches wide. Overall height of 
: 93 inches permits maximum lift of 67 
: inches. Platform is 264x54x11_ inches 
high in the low position. Hydraulic lift 
gstem provides positive control of hoist- 
ing and lowering. The control lever, 
convenient to the operator’s right hand, 





starts the pump motor and closes the 
valve forcing oil into the jack cylinder. 
Lowering is by gravity controlled by the 
same lever. Limit switch shuts off the 
pump motor at the upper limit of plat- 
form travel with auxiliary safety through 
a telief valve. Platform travels vertically 
on ball-bearing rollers running in upright 
channel guides. Power is supplied by a 
single hydraulic jack, and travel is com- 
pounded by sprockets and roller chains. All 
controls, together with lift motor and 
pump, are in a convenient control panel 
and are readily accessible. The operator’s 
guard is built integral with the frame for 
greater strength and safety. Right side 
forms a handy compartment for carrying 
towing chain, pinchbar, or other tools. In- 
dustrial Truck Div., The Baker-Raulang 
Co., Cleveland. 


Oil Reconditioner 


Oil-treating“ unit is designed for recon- 
ditioning cutting, grinding, and honing 
oils which should be heated before filter- 
ing. Equipment consists of a 100-gal. mix- 
ing and heating tank equipped with elec- 
tic immersion heaters, mechanical agita- 
tor, thermometer, and filter aid storage 
box of 50-Ib. capacity. Has a main line 
fused knifeswitch, magnetic pushbutton 
controller, 600-gal.-per-hour filter, rotary 
Pressure pump, and 1l-hp. motor. The 
pump is arranged so that it can be used to 
transfer the oil from the pump into the 
heating and mixing tank, and also to pum 
the oil through the filter. The tank will 
heat 100 gallons of oil from 80 to 180 
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HERE'S WHAT 
WAR PLANTS 


REPORT 


le the manpower problem has you “over 
a barrel,” send for free booklet showing 
how Operadio Plant-Broadcasting sys- 
tems maintain or increase production ... 
even with a reduced number of workers 
or a high percentage of new and perhaps 
untrained personnel! 

Records show how music scientifically 
selected for fatigue relief helps speed 
vital war production, reduces “rejects” 
and spoilage, lessens absenteeism and 
accidents. Learn how output is increased 
on production lines thought to be oper- 
ating at peak efficiency! The same Oper- 
adio system used for music also serves 


COMBAT LOST MAN-HOURS 


LOWERED ABSENTEEISM 
LESS “‘REJECTS’’ 
FEWER ACCIDENTS 






for voice-paging—the modern way to 
find your man faster—give orders, get 
answers in a flash! One factory credits 
voice-paging with a saving of 4,000 
man-hours per month! Another reports 
that 650 individuals were located during 
the first 8 hours of 
voice-paging opera- 
tion—and 95% of the | 
calls were answered 

within 60 seconds! 





for free booklet today. 
Or use coupon below. 


USIC AND VOICE-PAGING + TIME SIGNAL AND ALARM 
BY THE MAKERS OF “FLEXIFONE” INTERCOMMUNICATION 


Licensed under U. S. Patents of American Telephone & Telegraph Co. and Western Electric Co.. Incorporated 


OPERADIO MFG. CO., DEPT. F-5, ST. CHARLES, ILLINOIS 
0 Please send free copy of new booklet “Music and Manpower.” 


PIN TO YOUR 


Name. 


©) Have representative survey our needs and estimate cost. 





LETTERHEAD Address 





City 
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Capacities 7 to 25 GPM. 
Made in 54 standard units. 


“The RIGHT PUMP for 
every job”. 
SELF-PRIMING 


These pumps will handle suction lifts 


up to 20 ft. without a foot valve. They 


require no priming. 


SELF-ADJUSTING 
| for WEAR 


“Bucket Design”, swinging vane prin- 
ciple makes these pumps self-adjusting 
for wear. 


Blackmer Hand Pumps are made with 

the same precision and careful testing 

that accounts for the high efficiency 

and long life of Blackmer power 

pumps. 20 years of continual service 

is not unusual for a Blackmer hand 
pump. 


eaters P 






“ROTARY? 


HAND PUMPS 


—for Dispensing- 


Oils 
Paints 
Chemicals 
Solvents 
Gasoline 
Thinners 
Alcohol 
Kerosene 

, Acetone 


Or any other liquids 
FROM BARRELS, DRUMS 
or TANKS 








AUXILIARY PUMPS 
tor 
FIRE PROTECTION 


Many plants have installed 

water drums with Blackmer 

hand pumps and hose for 

combating roof fires in case 

of failure of regular water 
service. 











Write for Bulletin No. 205—Rotary Hand Pumps”. 


BLACKMER PUMP COMPANY, 2109 Century Ave., Grand Rapids 9, Michigan 
POWER PUMPS 7 TO 750 GPM—TO 300 PSI. 





rEL UM} : MOUTH! ALL Un REFUELLING 


‘BUCKET DESIGN’ “SELF-ADJUSTING FOR WEAR 
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deg. F. in 30 minutes, according to th 
maker. It is claimed that sulphinated, lax 
lubricating, and other oils can be resto) 
to their original efficiency and steriligg 
with this equipment. Machine is 

and compact, and two lengths of n 
hose are supplied. Measures 25x7)y% 
inches. Sparkler Mfg. Co., 308 Lake §, 
Mundelein, III. 















Crane Control 


Alternating current crane control provide 
dynamic lowering on all points. Retar 

torque increases as master switch is notdhe 
back. In the “off” position, maxing 
dynamic braking is combined with aw 
iliary electrically operated brake 
quick, complete stop. Mechanical qj 
brakes are eliminated with the ac, § 
trol. Using a standard 5-speed maj 
switch, five definite, stable selective % 


woe 


ering speeds are provided. Empty look 
lowers at from 10 to 90 percent of full 
load hoisting speed; full load lowema 
from 40 to 150 percent of full load hoi 
ing speed. Accurate inching for s 
loads, and timed acceleration in 
directions from the standard 5-speed mast 
switch are possible with this perfected Go 
trol. Cutler-Hammer, Inc., 315 N. 12m 
St., Milwaukee. 


Precision Surface Plates 


For use in inspection, toolroom, and pie 
duction departments, these precision SUF 
face plates are made of a natural granilt 
which is practically indestructible unde 
normal conditions. They are finished © 
1/10,000 of an inch over all, with 10 
percent bearing surface. Plates do m0 








|IN THE TIGHT SPOTS ITZ STAR 


B To meet special market conditions, 
American Can Company en- 
ed STAR to accommodate a 25- 
motor to a-60-cycle space in 
their high speed can-closing ma- 
chine. This meant fitting the horse- 
power required to a space of smaller 
diameter. STAR—as usual—engi- 
neered this ticklish “tight spot’’ suc- 
cessfully through its unique welding 
process without special molds or 5%, ha dae = enor 


castings. Just another example of ne of denderd es well 
@s special motors—in 


Star performance which combines . 
the flexibility of specialized appli- ; sizes from Y2 to 200 H.P. 
Today they provide de- 


j nd engineering with - 
cation a g g stand pendable power for many 
applications. Write us 


ardized design. 
Star Electric Motor Company about your requirements. 
Bloomfield, N. J. 
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One of our customers was 

striving to produce more 
oxygen cylinders for the Army 
and Navy. Floor space limita- 
tions had set a production 
ceiling of (censored) per 
month. The finished cylinders 
had to be painted, and the 
paint allowed to dry. 


A Lamson engineer, work- 
ing with company officials, 
suggested two Overhead Con- 
veyors, realigning their opera- 
tions and installing Infra-red 
drying overhead, there being 
no room elsewhere. They are 
now getting six years’ produc- 
tion in one—with less clutter 
on the floor—and with 10% 
less help! 


“* 
. 


ad 
°f 
rt 
i, 4 


%, 
A 


‘ 


." 
. 
Ssaaeet} 
Sad 


Ns 


wh 
‘ 
‘ 





+ 


Ss aac 
gor Rin 


e+ 
—_ 
*- ¢ 
Ps 
w etettes 


~- 


Sketch shows how conveyors 
move cylinders through double 
bank of Infra-red lights, saving 
floor space and stepping-up pro- 
duction 


I 


swedge or become charged with abrasi 
materials, and work can be done 
smooth action and close tolerances. 
Herman Stone Co., 1238 Leonhard St 
Dayton, Ohio. 


Tire Removing Kit 


Bead-loosener, which is claimed to Temove 
tires of any size quickly and easily, Comes 
in a kit 38x6x64_ inches, weight 48 
pounds. The tool includes a metal bar 
hooked at one end, with an adjustable 
lever attached near the straight end of 
the bar, and two adjustable hooks. With 
the tire laid flat and deflated, the tool 
utilizes a system of hooks and leverage 





to force any bead loose from its rim i 

a few minutes, no matter how firmly the 
rubber and metal are joined. Used prop 
erly, the manufacturer claims the tool 
cannot injure tire or rim. To simply 
mounting of tires the kit contains also@ 
valve holder, repair tool, and extensiony 
tire irons; a hammer of rubber and metal 
and a strap. Kit permits easy mounting) 
of a tire by one man, without other eq 

ment, and a hook on the bead-loosenet 
allows use of the tool in pulling the mi 

out of the tire after it has been looseneds 
Firestone Tire & Rubber Co., Akrom 
Ohio. 


Drafting Machine | 


Junior Drafter, which can be mounted Of 
a portable board for use in shop or fe 
is announced. Accurate, parallel motia 
over the entire board is claimed. Has full 
circle baseline setting; _ prelubricated) 
double-sealed ball bearings; and inclosed 
pulleys. Disk brakes at anchor and elbow 
allow the drafter to be used on steeply mi 


How Lamson Conveyors achieved ‘this and other spectacular production 
increases is told in ourlatest pamphlet. Free ontrequest. Ask for Bulletin FM-9. 


LAMSON CORPORATION 


SYRACUSE, N. Y. 


Makers of CONVEYORS and PNEUMATIC DISPATCH TUBES 
PS Se ER EE ga TS 
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The POSTWAR Automatic Screw Machine is Here 


| Model 375 
4 ( AUTOMATIC 
, Comes 
ght 48 ‘nq... Forming .-- Drilling... 
us toni oor mca ..-Knurling 
“With _, Counterboring .-- Undercutting 
on _, Tapping ... Slotting «.. Spotting 








What every manufacturer is 
looking for in the machine tools 


he buys today is .. . 


1. Top-speed war production now, 
plus assurance of 
2. Low-cost production in the 
postwar period to come. 
That’s why the Gibbs Model 375 Automatic Sorew 


Machine is being made available to American in- 
dustry at this time... 


For the Gibbs Automatic is a completely up-to-the- 
minute machine tool capable of mass-producing small 
precision parts ,.. at high speed . . . to tolerances as 
close as .0002” .. . and using men and women oper- 
ators with only average skill. 


5 cutting tools and 5 special Gibbs attachments give 
Fully automatic —it will do all of these the machine the widest possible range of machining 
° P ‘ operations. In fact, in scores of war industries, the 
USSU RS LR Gibbs Automatic has already proved its war worth in 
turning out hundreds of different intricately shaped 

small parts from bar stock. 


Of course your top interest today is war produc- 
tion. But you probably also have an eye on the future 
when low-cost operation will once more become all- 
important. In either case, and for both reasons, you'll 


want to know more about the Gibbs Automatic. 
oe 


SEND FOR THIS BOOKLET 


Booklet §-102 is yours for the 
asking. It illustrates the many 
exclusive features of the Gibbs 
375 Automatic and shows how 
it can make small precision parts 
for you at high speed and low cost. 


Eee THOMAS B. GIBBS & a 


DIVISION OF THE GEORGE W. BORG CORPORATION 


DELAVAN, WISCONSIN: 




































South Braintree, Massachusetts. 


belts have quit. 


ABRASIV 


Ay SOUTH BRAINTREE 
JEWELOX « JEWEL EMERY «© JEWEL GARNET 


MAKE A TEST... with FREE SAMPLES! 


Give Silver Streak Belts a trial on any one of your 
supplementary grinding jobs ... WE WILL SUPPLY 
YOU WITH FREE SAMPLES FOR ANY TEST YOU 
WANT TO MAKE. There’s no obligation . . 
write us the details, tell us the grit and size of belt 
you require. We want to prove to you that no matter 
what kind of a grinding or polishing job yod’re 
doing, Silver Streak will help you do it better. And, 
you'll get longer life out of every Silver Streak Belt, 
besides! Abrasive Products Inc., 519 Pearl Street, 


Insulated to withstand grinding heats up to 1700’, 
Silver Streak Belts keep cutting long after ordinary 


PRODUCTS 


Metal Working 
CLOTH BELTS 


Silver Streak Abrasive Belts On Belt Grinders Eliminate 
“Traffic Jams” On Larger, Slower Millers and Shaping Machinery! 





Hundreds of busy shops save up to 50% of tool and parts grinding by 
utilizing small, speedy and accurate belt grinders equipped with SILVER 
STREAK Abrasive Belts. They turn out work faster and better . . 
out “tieing-up” bigger, more important shop machinery. With fine grit 
Silver Streak, they are able to grind down to tolerances of .0005 with ease. 


- With- 





- fast 


MASSACHUSETTS 


JEWELITE © JEWEL 


Made with AP’s exclusive Velvet 
Joint, Silver Streak Belts won't 
bump or jump on the work. 
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clined boards. Central skid button jg 
tic. Lightweight aluminum scales are 
able in 8- and 12-in. lengths and ft into 
slotted chucks in the positive scale holder 
Protractor is 33 inches in diameter and 
graduated in degrees with figures by quad 
rants. The drafter is flexible so that the 
scales lie flat, and the head can be maj 

high off the board. V & E Mfg. Co 
Pasadena, Calif. z 


Electronic Inspection Unit 


Searchray, which is both fluoroscopic ang 
radiographic in action, can be operated 
safely by unskilled personnel for X-ray jp. 
spection, according to the maker. The uni 
plugs into any standard 110-volt 

supply. Object to be inspected is placed 
in the compartment, a button is pressed 
and the object can instantly be seen fluor. 
oscopically through the eye-level eyepiege 
Safety for the operator is assured by a Tay. 
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proof, shockproof housing with full auto 
matic electric interlocks which interrupt 
the circuit while the compartment door § 
open. Searchray is supplied with access 
ries which permit radiographic examination 
covering a maximum area of 11x14 inche} 
using standard 12xl4-in. X-ray film @ 
paper. Article compartment is 21 inche 
long, 18 inches deep, 9 inches high} 
Fluoroscopic screen measures 12x16 inchey 
with 84x114 inches being the maximum 
area observable at any one time. Unit 
takes up less than 5 square feet of floor 
space. Industrial Electronics Div., North 
American Philips Co., Inc., 419 Fourth 
Ave., New York. 


Motor-Alternator Sets 


Line of two-bearing, 3600 1.p.m. motor 
alternator sets in integral ratings up t 
5 kva., single-phase, has been announced. 
Compact and lightweight, these sets are 
designed for converting direct current, f 
alternating current for various applications. 
In operation, the d.c. motor drives the 
alternator, which has a field connected @ 
series with the motor armature. An i 
crease in the alternator load causes am 
increase in the motor load, so that it 


. creased d.c. is.drawn from the line. The 


greater dic. current strengthens the alter 


























































A SINGLE 


MULTIPLEX 


WOOD WORKER 


Sanches 
yd 


POUTING 
LN bil? 

| bee 
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THERE IS A 
RIPS UP TO 23 INCHES MULTIPLEX 


REPRESENTATIVE 
NEAR YOU 





| Unique design of the Multiplex wood worker 
eo accounts for fast change from one operation to another 
; the § and high accuracy of any cut. It replaces or re-enforces 


" abattery of specialized machines. It is ready in an 


lien There ae laces in every shop where de Ml RED STAR PRODUCTS INC 


alter- § plex can save hours and dollars, and do a better job. 3485 VEGA AVENUE. CLEVELAND. OHIO 
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Aide-de-Camp to a 
“CAT CRACKER” 


Buell cyclones as adapted 
for oil catalyst recovery in 
34 catalytic cracking units 


Buell Dust Recovery Systems 
help make 100-octane gas... 


“CAT CRACKER” is the oil industry’s nickname for the new 
catalytic cracking processes now producing high-octane gas— 
processes calling for the highest efficiency in the recovery of 
catalyst dust. It is significant that so many leading oil companies 
have chosen Buell (van Tongeren) Dust Recovery Systems for 
this important work. 

The remarkable natural and synthetic catalysts used are both 
expensive and abrasive. Buell equipment (incorporating the 
exclusive van Tongeren “shave-off”) pays for itself many times 
over in the recovery of the costly, finely divided catalyst. And 
Buell’s large-diameter, extra-heavy metal cyclones eliminate 
clogging and reduce abrasive wear—for long life and continuous 
performance. 

Here, as in so many other fields, Buell leadership has again 
demonstrated its ability to solve difficult dust recovery problems. 


Maybe Buell can help your business... 
Write for Bulletin G-842, describing Buell equipment 
and its applications in many industries 


BUELL ENGINEERING COMPANY, INC. 3 
12 Cedar Street, New York 5, N. Y. rg puss 
Sales Representatives in Principal Cities 


BUY WAR BONDS AND MAKE THE AXIS BITE THE DUST 
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nator series field, tending to maintaj 
constant a.c. voltage. Motor and . 
nator are similar in that armature wane 
ings are on the rotating elements 
fields are stationary, being attached 
the frames. A solid shaft, supported ie 
a ball bearing at each end, serves to mou 
the rotating members of both motor 
alternator. Complete rotating unit 

be pulled out of the stator by remove 
an end shield. Motor Div., General & 
tric Co., Schenectady. 


Metal-Coating Process ™ 


Developed to expedite application @ 
heavier silver coatings specified on m 
government projects for bus bars, lugs, 
other parts of electrical equipment, 
coating process requires three basic itemgy 


_ Electrolyte, metal cleaner, applicator. P 


ing current for small jobs can be obtail 

from dry batteries, storage battery, or any 
source supplying direct current at 3 to 

volts. Standard applicators are available i 
three sizes. Plating rectifier for 110-12) 
volt, 50-60 cycle a.c. circuit is recomment 
ed for large quantities of work, and wil 
supply current for up to three applicator 
Claimed quick and positive, the proce 
can be used also for plating, replating, oF 
touching up rust- and corrosion-resistaml 
coatings of other metals. Available in s& 
ver, cadmium, tin, copper, zinc, nickel 
and gold. Rapid Electroplating Process 
Inc., 1414 S. Wabash Ave., Chicago 


Shower Stalls 


Line of Tiletone shower stalls is designed 
to permit quick assembly of single or milk 
tiple units. Walls are constructed of hard 
but flexible plastic-coated wallboard, Cor 
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«+. speeds up and simplifies 
operation of 2-ton gantry 


This two-legged gantry crane is entirely 
independent of the building for support. 


A standard 2-ton Lo-Hed Hoist (plain 
trolley) glove-fitted into the design of 
the crane because a standard I-beam 
could be used for a rail, because “‘bal- 
anced construction” of the Lo-Hed per- 
mitted the hook to be drawn up to 
within an inch of the I-beam. That 
meant low headroom, a desirable plus 
feature, at no extra cost. Selection of a 
standard Lo-Hed Hoist facilitated 
quicker delivery. 

In any hoisting job, including appli- 
cations such as this, look into the 
possibilities of a Lo-Hed first. Write or 
telegraph for full information on Lo- 
Hed Hoists. 


LO-HED IS THE “BALANCED” HOIST 


The Lo-Hed Hoist can be FOR HEAVY DUTY SERVICE 






pig ere Other important features of the Lo-Hed 
tem. There’s a Balanced Hoist are the heavy duty hoist motor; 
a Electric Hoist for strong, short shafts; heavy duty bearings; 
, Other A-E-CO Products: iti aaa 100% positive automatic stop; straight 





TAYLOR STOKERS 
MARINE DECK AUXILIARIES 
HELE-SHAW FLUID POWER 


line spur gear drive; and removable 
protective covers for all vital parts. 














2426 ARAMINGO AVENUE 


AMERICAN ENGINEERING COMPANY ja 3sN PENNA. 
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ner posts of 20-gage galvanized steg} 


ON, 7! [ of Mey ma ON PTR O84, Se De | water-tight joints with the wall 





a - Preceptors are of pre-cast einige 
BE ag cement and provide a leak-proof, ng 

F base. Stalls are 32 inches square, 75 jm 
high. Sanymetal Products Co., Ine, 

Urbana Rd., Cleveland. 


Clamps 


Three new lines of clamps have beeqay 
nounced. Quick Lockcet, which is ¢ 

is designed for light, fast work and! 
an instantaneous trigger release. Thes 
of the clamp has a swinging, locking 
gib which is claimed non-creepi 
lease trigger is equipped with teeth 4 
under spring tension, hold a firm gr 
the screw, which is released instant 
trigger pressure by thumb or finger gi 


—* 
ered) 


ce 


ist 


the screw may be slipped to any desig 
position with a single motion for imme 
diate re-setting. Clamp has a free act 
swivel with fiber face, and may also 
had with all-fiber jaws. Quick Lockog 
made in three sizes. Heavy-duty Spe 
clamp is a two-handed, lever-operal 
clamp. It is claimed that with combi 
tion screw and lever action the clamp# 
be set and locked for a given opening 
instantly applied or released with a § 
lever movement. Alloy-steel stands 
clamps, designed for medium-duty sep 
have ball and socket swivels. Hard 
screws and vise-type handles are @ 


ENGINEERING DATA plated against welding spatter. 


on Transite Pipe 
for pressure systems 

SIZES: 3” to 36” 

Pressure Classes: 


Grand Specialties Co., 3101 W. Gi 
Ave., Chicago. 7 


Portable Test Rig 


Class 50— 50 Ibs. per sq. in. 
Class 100—100 Ibs. per sq. in. 
Class 150—150 Ibs. per sq. in. 
Class 200-—200 Ibs. per sq. in. 


Friction Coefficient 
(Williams & Hazen): C=-140 










Unit for testing vibrators, pumps, inst 
ments is compactly mounted on a drilled 
flat steel base for portabisity. Vertically T 
mounted 2-hp. motorized P.I.V. gear d 
6 to 1 overall speed range is connected toa 


JM Johns-Manville 
ansiTé PIPE 


AN ASBESTOS PRODUCT 
For efficient, economical industrial water lines 
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The right file 
speeds the job, 
cuts the cost 


Nothing has ever so sharply em- 
phasized the value of special tools 
for specific jobs as the mass pro- 
duction programs of our huge war 
industries. 


‘OLUME 101, NUMBER 9 


They justify, conspicuously, this 
company’s far-sighted pioneering in 
designing many of the special pur- 
pose files which today are speeding 
up thousands upon thousands of 
individual filing operations. 

Besides supplying large quanti- 
ties of the Nicholson or Black Dia- 
mond Special Purpose Files shown 
above, Nicholson has recently de- 
veloped a special file for tank armor- 
plate fitting; and another for 
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magnesium filing in incendiary 
bomb manufacture. . . . Nicholson 
research never rests—and quality 
manufacture is never lowered. Send 
us your filing problems. 


F REE BOOK. Send for ‘‘File Filoso- 


phy,’’ the 48-page Nicholson book. Tells 
more about the above-illustrated and other 
files; about proper use and care of files, etc. 


Nicholson File Co. 27 Acorn St, Providence 1, R.1, U.S.A. 
(Alao Osnadion Plant, Port Hope, Ont.) 









































HOW TO HELP YOUR WATCHMAN 


DO A THOROUGH JOB 





1. FENCE EVERY FOOT OF PROPERTY LINE. 
Be sure that your entire plant is enclosed—in- 
cluding the yards and parking lots. U-S-S Cyclone 
Fence, with its formidable barbed wire top, will 
guard your plant against spies and saboteurs— 
day and night. 















2 SCREEN ALL WINDOWS WITH STEEL MESH. 


Here’s the way to be sure that no one can toss 
tools, dies or plans to a confederate outside. Cyclone 
Window Guards are helping prevent such losses in 
many plants. 


3. PERMIT ENTRANCE ONLY AT GUARDED GATES. Then your guards will know just 


who has come in or gone out—what he carried with him—and when he passed through the 
gates. The gate is the strategic point in your plant protection. Keep it closed, well guarded. 


EMEMBER-a single weak spot is an 
_invitation to trouble. Check your 
fencing now. Perhaps a few additional feet 
of fence will tighten your plant protec- 
tion. A few window guards may remove a 
hazard to the safety of your plant or the 
secrecy of your operations. Demands are 


heavy and supplies are limited, but if you 
are doing war work and have the proper 
priorities, we can provide U-S-S Cyclone 
Fence and other materials for the protec- 
tion of your plant. Get in touch with us. 
We will promptly make a recommenda- 
tion and give you a free estimate. 


CYCLONE FENCE DIVISION (amenican steet & wine Company) 


Waukegan, Ill. - Branches in Principal Cities 
United States Steel Export Company, New York 








| 
UNITED | 
STATES | 
| 


coupon today. 


m) CYCLONE FENCE 
USS 


Clip this coupon—and send it to: 
Cyclone Fence, Waukegan 

We'll send you our free, 32-page book on fence. 
It’s full of facts, specifications, illustrations. 
Shows 14 types of fence. Before you choose any 
fence for your property, get the facts about Cyclone. Mail this 


ee 


Interested in fencing: [j Industrial; [) School; [J] Playground; 
(0 Residence. Approximately. ........ 2.2... 0.002 ccs cee ceeeee feet. 


Ill., Derr. 993 
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helical gear box having three output shaft 
extensions for testing, and a fourth exten. 
sion for connection to a tachometer, The 
three output shafts in line have 
ranges of 600 to 3600; 300 to 1800. and 
150 to 900 r.p.m. The speed range of 
shaft extension for tachometer is 150 to 
900, and a triple-scale indicator is se 
for the three speed ranges. Speed of each 
shaft can be minutely varied by hand » 
lating wheel. A larger hand wheel operates 
the vernier control for more precise s 
control. Link-Belt Co., 307 N. Michigan 
Ave., Chicago 1. 


Coolant Cooler 


Model 75-AC cooler is a_ self-contained 
portable unit. Utilizing an air-cooled com. 
pressor, it operates independent of water 
services. Coolant temperature is selected 
by setting a dial on the panel of the 
cooler. Variations in temperature are auto. 
matically compensated for by an integral 
differential thermostat. Single steel tube 
evaporator coil construction permits unin- 
terrupted flow of coolant. Heat transfer 





and compressor efficiency are provided by 
use of counterflow principle in the evapo 
rator unit. Coolant pressure drop in the 
cooler is claimed less than 5 pounds psi. 
at full load. Standard compressor motors 
are designed for 220/440 volts, three 
phase, or 115/230 volts single-phase, and 
are trated at 3 horsepower, 60 cycles. Mo- 
tors for other voltages and for 25 and 50 
cycles can be supplied. Rated capacity is 
18 gallons of coolant per minute when 
cooled to 20 deg. F. below room tem 
perature. Frostrode Products, Detroit.” 


Change in Name 


The name of the Dowty Equipment Cor 
poration, Long Island City, N. Y., has 
been changed to Hub Industries, Ine. 
There is no change in the directors of 
officers of the corporation. The company 
will continue to manufacture the Live 
Line hydraulic pump as well as landing 
gears, gear pumps, hand pumps, filters, 
selector valves, and related products. 


Deep Bowl Reflectors 


Designed to confine light rays and throw 
them directly on work, the reflectors are 
made in four diameter sizes—74, 104, 15, 
and 174 inches, with the light centef 
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DANGER 


«e.euse Westinghouse “De-ion’ 
Controls for hazardous locations 





Controls for motors must “‘make’”’ and “‘break’’ circuits safely 
“De-ion” Motor Watchmen for in spite of explosive atmospheres in ammunition plants, chemical, 
manual motor starting. oil refining and other war industries. Production must be kept 

(Class I and II hazardous locations.) ‘ 

moving .. . and safely! 

That calls for Westinghouse A-C Motor Control specifically 
designed for the job. 

Cast-iron or welded steel enclosures with heavily reinforced 
sections and wide sealing flanges are designed in accordance with 
Underwriters’ Laboratories specifications for Class I, Group D 
and Class II, Groups F and G hazardous locations.* For those 
applications where it is necessary to resist the effects of corrosive 

“De-ion” Linestarter for magnetic 4, well as explosive atmospheres, the Westinghouse line includes 
across-the-line motor starting. 

(Class I and II hazardous locations.) Many combinations which are totally oil-immersed. These are 
designed in accordance with Underwriters’ Laboratories specifica- 
tions for Class I, Group D hazardous locations. Other design 
features keep maintenance at a minimum, provide complete 
accessibility when necessary. 

Whether for replacement or for new installations in hazardous 
locations, specify Westinghouse Controls. Call your Westinghouse 
representative for his recommendations. Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. 


*“*De-ion’’ Combination Linestarter j-21271 
for circuit protection and magnetic os * * 
motor starting. 

(Class II hazardous locations.) 








*Class I, Group D hazardous locations are those in which the atmosphere contains gasoline, 
petroleum, naphtha, alcohols, acetone, lacquer solvent vapors, or natural gas. 

Class II, Group F and G locations include those in which grain dust, carbon black, coal, 
or coke dust is present in sufficient quantities to produce explosive mixtures. 


Westinghouse 


PLANTS (4 25 CITIES... OFFICES EVERYWHERE 


MOTORS AND CONTROL 
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Oil-immersed ‘‘De-ion” Linestarter 
for use in corrosive and explosive 
atmospheres. 

(Class I hazardous locations.) 
























cadens ON-THE-JOB 


FOR BETTER DUST SAFETY— 
BETTER COMFORT TOO! 


THE TRANSPARENT 


DUSTFOE 
RESPIRATOR 


With facepiece and filter container 
of strong, transparent plastic, you 
can see inside this modern respi- 
rator ata glance. Officially approved 
by the U. S. Bureau of Mines for 
All-Dust protection, the Clear-Vue 
Dustfoe is durable, odorless, non- 
corrosive, non-conductive of elec- 
tricity or heat. Its transparent con- 
struction permits checking for clean- 
liness, proper insertion and seal of 

filter, etc., without disassembly, and the self-adjusting 

facepiece has a soft, molded face-cushion which 

provides maximum wearing comfort. Easily sterilized; 

all parts are interchangeable. Write for Bulletin 

No. CM-6. 


DUST RESPIRATOR 


WITH PLASTIC 
FILTER CONTAINER 


New plastic filter containers— 
thinner, with rounded edges— 
permit better downward and 
sidewise vision in the famous 
Comfo Respirator, plus even 
lower resistance to air-flow and 
improved appearance. Long a 
popular favorite in industrial 
service, the twin-filter Comfo is 
U. S. Bureau of Mines-approved 
for dependable dust protection—sturdy and 
durable for hard service. Flexible molded 
facepiece assures snug fit—simple to clean 
and sterilize. Ask for Bulletin No. CR-9. 


DEMONSTRATIONS GLADLY ARRANGED ON REQUEST 


MINE SAFETY APPLIANCES CO. 


BRADDOCK, THOMAS AND MEADE STREETS 
PITTSBURGH, PA. 








Sil 


well inside. Shade holder types are mage 
in several sizes for use with 60- to 200.yaR 
lamps. Detachable socket types are i 
use with 60- to 1500-watt lamps. Standag 
finishes are green on the outside and whi 
on the inside, and are of either ultranamd 
or porcelain enamel. Steber Mfg. Co., 245) 
N. Sacramento Ave., Chicago. 


Duct Fan 


Made in both direct-connected and bet 
driven styles, duct fan is built in all sigg 
from 12- to 55-in. ring diameter and Gy 
be supplied with one-propeller, tye 
propeller, and multi-blade fans. A flanged 
ring at each end of the fan duct section 


allows it to be quickly bolted to the duct 
in replacing a section, and when electric 
connection is made, installation is com 
plete. Both models can be greased from 
outside the duct section. The belt-driven 
model, which is recommended for us¢ @ 
ducts through which fire-hazardous fumes 
or motor-damaging elethents are carried, 
can be adjusted or changed from the out 
side. Back pressures ranging from Vey 
light to fairly heavy can be handled. Hatt 
zell Propeller Fan Co., Piqua, Ohio. 


Cable Clamps 


Cable clamps for exposed industrial wil 
ing have been designed to provide suital 
support for branch feeders from the mal 
distribution system. Quarter-bend clam 
provides proper bending radius witht 
injury to the cable, and sweep of til 
clamp is of sufficient length to mm 
proper bend in cable sizes for which 
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BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1027 Metropolitan Avenue, Brooklyn 2, N. Y. 





OPERATION STUDY SHEET 
Working Fac onditions 











This man needs more light 


The plant where this worker is employed—like most plants built 
before Pearl Harbor—was probably designed for peacetime pro- 
duction, with lighting equipment intended merely to supplement 
daylight. Hence, its lighting system is inadequate for wartime night 
work—and production falls off seriously on the “swing shifts: 

Re-lighting for better illumination will correct this condition, 
make it easier for workers to see—thus increasing efficiency and 
production. Re-lighting costs little and is easy to arrange. A Silv- 
A-King lighting engineer, for instance, can tell you quickly how 
to re-locate lamps to eliminate glare and shadow...show you where 
it is mecessary to increase lamp wattages or install additional 
equipment to insure uniiorm high lighting levels. 

Silv-A-King fluorescent equipment, with reflectors of non-critical 
Silv-A-Tex, is available for prompt delivery to war plants. Silv-A- 
King equipment (fluorescent or incandescent), plus a Silv-A-King 
“engineered layout” make an unbeatable combination. 


FLUORESCENT 


Tw 


VAM 





Send for new Folder 43-V describing 
Silv-A-King “Victory” Fluorescent Units. 


INCANDESCENT 





SILV-A-KING MAKES Light WORK FOR YOU 
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clamps are designed. Mooring clamp is 
used to anchor cable at supply and om 
put ends without strain on cable Tie 
Clamps are made from unbreakable male. 
able iron. Appleton Electric Co., 17j} 
1729 Wellington Ave., Chicago 13, 


Adhesive Bonding Proceg§i@ 


Reanite bonding process is claimed to unite i 

metals with a bond stronger than riveting 

or spot welding, and to join rubber, 9p. th 
the i 





thetic rubber, plastics, leather, or wood to 
metal or to each other with a bond 
stronger than the materials themselves, Sur 
faces to be joined are brushed, sprayed, 
dipped with Reanite, and after dy 
mild heat and pressure are applied. Tk dapte 
joint is claimed unaffected by fresh or sit #"Y 
water, is non-corrosive to metals, and hs § - 
high dielectric strength. Tests have show 

a metal-to-metal bond ranging from 100) 

to 3000 Ib. per sq. in. Bond developed be & a, 
tween rubber and metal varies from 900 ts tho 
1550 Ib. per sq. in. The United States fr” 
Stoneware Co., Akron, Ohio. a 
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Synchronous Motors 


Line of vertical high-speed hollow-shaft 
synchronous motors 1s furnished in rating §) 
from 100 to 1000 horsepower and in oak 
from 514 to 1800 r. p.m. ‘Recommendel 
for pumping applications where a large val 
ume of fluid is handled, the motors are 
nished in solid-shaft construction or Wi 
non-reverse ratchets to prevent reversal @ 
pump rotation at shutdown or on § vat 
Have drip-proof inclosures and sturdy 













pre 
5 Sipe 
Fn ee 
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frames. The top cover of the motor is 

ble for adjustment of the pump 
shaft and easy access to the brushes and 
collector rings is obtained by unlatching a 
gysh-mounted steel plate. General Elec- 
tric Co., Schenectady. 


Rivet Gun Kit 


fo aid field service and repair men in 
heading up blind rivets, rivet gun kit in- 
dades a G-10 hand gun which permits 
servicing operations where aif power is 
sot available. Has a complete complement 
of pulling heads and other accessories for 


10D 





n tiv 
phe a on : 
- wood ty ite hand gun. Six interchangeable pulling 
a bond greads are included for sizes $-, g-, and 
elves, Sur ein. standard diameter rivets, one each 
>rayed, or for countersunk and brazier type heads in 
 drving el sizes. The kit also contains right-angle 
lied. The dapter for use in inaccessible places. Case 
sh or sak measures 234x74x2,% inches. Cherry Rivet 
and hs 4° 239 Winston St., Los Angeles. 


ve shown 
‘om 1000 Panel Connectors 


sloped be 

m 900% gm™ panel connectors are an engineered 
method for assembling non-metallic ducts 

ed States - Be 

for heating and ventilation, and to meet 

requirements for non-corrosive ductwork. 

he basic frame members come in various 

pages of metal, depending on the perimeter 





















Ors 
llow-shaft 


in rati 

in oa 
nmended 
large 


'S are Te 
| OF 


eversal @ 
. start 
irdy ¢ : 


tthe duct required. Panels are sltpped 
ito place, secured by clips placed on 12-in. 
puters and shaped to permit the panels to 
tsnugly between them and the member. 
petial shapes can be made to meet un- 
Mai Tequirements such as double ducts 
Md access doors. Distributed by Dravo 
mp., 300 Penn Ave., Pittsburgh. 


Shellac Substitute 


aduced as a war emergency replacement, 
lac looks like pure white shellac. Easy 
apply with brush, cloth, or spray, high- 
%§ V-Lac is claimed more durable and 
Mertesistant than shellac, and will not 


4 

















H™: another plant conversion in which A-F 
Conveyor Engineers cooperated with a deep feel- 
ing of pride and achievement. 

To convey the component cartridge parts in tote 
boxes to remote restricted areas, an A-F Overhead 
Conveyor System, over 12,000 feet in length, was in- 
stalled. A similar, but shorter, A-F Conveyor System 
also conveys cartridge links. 

This “Scientifically Planned” A-F Overhead Con- 
veyor System frees valuable floor space and aisleways 
for other tpg. while constantly supplying em- 
ployees with parts “from the air” in an endless stream. 

Equipped with 7 synchronized caterpillar drives, 
such a conveyor system can be increased to almost 
indefinite lengths by adding additional drives, all 
operated from a central station. 


BEFORE YOUR PLANT CONVERTS BACK TO 


‘PEACE-TIME PRODUCTION =W/pite fi-— 


PR. Since 1901, our engineers have helped hundreds of 
leading plants to convert to war, then back to the 
production of their regular or new peace-time lines. 
Let us help you obtain peak post-war production 
quickly and efficiently with an A-F Scientifically 
Planned Conveyor System and A-F Metal Products 
Cleaning and Finishing Equipment. Write today. 


THE ALVEY-FERGUSON COMPANY 137 Disney Street, Cincinnati 9, Ohio 
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NOTE THESE 
FACTS BEFORE 

you BUY 
ANOTHER PUMP 














1. LARGE BRONZE BEARINGS —two on 6. FOUR PIPE OPENINGS provide eight dif- 
each side. ferent piping arrangements. * 
2. SPIRAL PUMPING GEARS — Perfectly ma- 7. MECHANICAL SEAL reduces power require- 


chined and run-in. ments and keeps leakage to minimum. 


3. CONSTANT LUBRICATION — (1) b aia 
liquid being pumped and (2) by ubsicating 8. SPLINED DRIVE SHAFT forms. sliding 
ie 





qualities o bearing metal used. joint with gear to absorb shock and thrust. 
4. WEAR PLATES protect face and back plates 9. ALWAYS PRIMED —after once primed 
from wear by foreign matter. and in operation. 


5. THRUST COLLAR on drive shaft plus 10, ONE PIECE BACKPLATE protects working 
sliding joint takes up shock and thrust. parts from stress and strain. 


Simplest Principle Ever 
Designed...Only 2 Moving Parts 


Equal size pumping gears operating at the same speed. 
Roper Hydraulically Balanced Pumps, 
quiet and smooth in operation, last longer 
with less servicing because of their 
simplicity and because internal pressure is 
equalized at all points. 





ENGINEERING SERVICE 


Roper Sales and Engineering 
Service reaches from coast to 
coast, All representatives have 
a thorough knowledge of engin- 
eering and a wealth of practical 
experience. Their services are 
promptly available to help you 
solve your pumping problems. 


Write for 


No. 938 


With many illustrations, cut-awa 
views, drawings, dimension an 
pumping peg ey and complete 
information on Roper Pumps. 


GEO. D. ROPER CORP., ROCKFORD, ILL. 


ROPER Asta. DUMPS 
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turn white. Has no offensive odor and 
can be thinned with benzine, minend 
spirits, or turpentine. Drying time js two 
hours. According to the maker Ao 
painted with this product can be sani 1! 
without gumming. 20th Century Paint 
Varnish Co., 30 Roebling St., Brog 


Levolier Switch 


Plastic shell levolier switch No. 1019 
been redesigned with a plastic casing @ 
place of the former brass shell. Additignt 
saving in critical metal is also effecuml 


By 


through the use of plastic material in# 
fabrication of a frame to which the f 
and bottom disks are secured. The fr 
member of the frame is threaded to 
the mounting unit. McGill Mfg. Cg 
Inc., Valparaiso, Ind. 


Corporation 


McKenna Metals Company, Latrobe, Pa, 
manufacturers of Kennametal products has 
been succeeded by Kennametal Inc., a cor 
poration of Pennsylvania. The personnel, 
management, products, and policies remain 
the same. 


Spray-Degreasing Booth 
Advantage claimed for this spray-degreasing 
booth is ability to hold solvent loss to 
barest minimum. Engineered for safe op 
eration where hazardous materials of high 
volatility and low flashpoint are used, the 
unit is designed to remove fumes thor 
oughly and to deliver a forceful solvent 
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@ The rubber V-belts shown above were condemned as unfit 
fover four years ago... yet they are running in good condi- 
tion today! What's the answer? 


This manufacturer had belt-stretch trouble from the moment 
heinstalled this big 12 x 11 air compressor. Monthly belt adjust- 
ments were necessary. No belts lasted over a year. 


In'39, instead of buying a new set of belts, he installed an 
American Econ-o-matic Drive ... putting on the same old 
set of “condemned” belts. This same old set of belts has been 


"| driving the compressor ever since without a bit of attention! 


No more monthly belt take-ups needed. No more shutdowns 
due to maintenance. With a drive investment of $51.70, this 
manufacturer has already saved over $400 in belt costs alone! 


Send for this new 
Econ-o-matic Handbook 


It gives you complete drive data, 
solves drive maintenance prob- 
lems and shows how to select 
the right drive for your purpose. 
Write now. 


4202 WISSAHICKON AVE., PHILADELPHIA, PA. 
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NOTE AUTOMATIC CONTROL 
OF BELT TENSION 


The load governs belt tension with an 


American Econ-o-matic Drive ! 


Here is the heart of the Econ-o-matic Drive—the American 
Econ-o-matic Motor Base. It automatically and Instantly 
matches belt terision to each variation in the load on the 
motor. When load is heavy, belt is automatically tightened. 
When load is light, belt is automatically loosened. There's 
never more tension on the belt than the load requires. No 
slide rails or idlers to adjust! Whether Short-Center Flat- 
belt or V-belt type—American Econ-o-matic Drives give 
you these advantages: 


®@ Longer life for belts and bearings 

®@ No belt slip—no lost R.P.M. 

® Maintenance man-hours greatly reduced 
® Smooth, cushioned starting 

@ Increased machine output 


® Substantial power savings 
Navy “E” for excellence 
awarded Feb. 12, 1942. 














OVAL BAG DUST ARRESTORS 


” 
af Good Dusting tn more 
Ww 

Ways than One 
Ic is a proven fact that clean air in a plant makes an immediate “about 
face” in production, absenteeism and maintenance costs. In 99 cases out 
of 100 production and efficiency goes up while maintenance goes down. 
On a strictly dollar and cents basis Parsons modern Oval Bag dust 
arrestors pay for themselves in no time because they speed up produc- 
tion, protect and prolong the life of employees, equipment and buildings 
and pay dividends for years to come. Parsons exclusive features include 
unique patented Oval Filtering Bags, Non-rusting Arrestor Case, Simple 
Texrope Drive, Heavy Duty Welded Hoppers. 
Modern Dust control by Parsons Ovals means healthier and more 
profitable business, peak production, less breakdowns, fewer layoffs. 

Send for our free bulletin. 


PARSONS ENGINEERING CORP. 


2545 EAST 79th STREET 
CLEVELAND 
OHIO 
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spray. The booth is made in 14.9 
and 18-gage steel. Sizes vary aceam 
to the requirements of products to be! 
dled. ‘The DeVilbiss Co., Toledo, » 


Rotary Pumps 


Series of rotary pumps with antifpe 
bearings is available for general indus 
use. Bearing design is claimed to 

power requirements and permit hj 
operating pressures. Because bearingss 
in contact with the liquid being puny 


units are recommended only for*han¢ 
viscous liquids or non-viscous liquids 
ing lubricating properties such as” 
syrups, molasses. Capacities range ff 
10 to 750 g.p.m. at pressures up to 150) 
The pumps are available in all-iron oF 
bronze-fitted constructions, with ste 
jacketed heads, with or without remo 
liners, and in all standard drives, ind 
ing gearhead motor. Blackmer Pump @@ 
Grand Rapids 9, Mich. g 


Bar Stock Sling 


To facilitate handling of bar stock, rodg 
angle iron, heavy tubing, and like male 
rials, a bar stock sling has been designeds 


Built of heavy stock, strongly braced am 
reinforced, and weighing approxim™ 

50 pounds, the sling handles any load 
to 2000 pounds. Sling measures 5 feet 
length. Cradle is 10 inches wide, 8 1 
high. Palmer-Shile Co., 7110 W. Jeffersot 
Ave., Detroit, 5 


Liquid Paint Deodorant : 


Small quantity of Ridsmel, liquid pal 
deodorant, may be mixed with any pail 


iS 


varnish, or enamel, eliminating 


iC 





peace comes, a]] 
pent up desire to be free, to go places 
and do things is g0ing to burs 
country like a flood. It is going 
demand for roads, air 
Provement. It is 
and buildings. It is going to require cement, 
aggregate, metals and machi 
going to mean men and shove 
lines and Pullshovels. 


is going to be more 


he quality and depend. 


Now when you are planning for the future 
watch Northwest Performance on the high 
Pressure wartime jobs and plan for a Northwest 
after the duration. 


NORTHWEST ENGINEERING COMPANY 
1811 Steger Bldg., 28 E. Jackson Blvd., Chicago, II]. 


NORTHWE: 
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® Application 
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AJAX FLEXIBLE cia CO. 


Incorporated 
1920 





WESTFIELD, N. Y. 
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odors compictely, according to 
Ridsmel i claimed not to fet a 
drying, or durability of finishes; and op, 
quart of the solution will effects 
neutralize 200 gallons of paint, vamish, 
or enamel, Equally effective with brush g 
spray operation. Holley Chemical Co, 
125 E. 25th St., New York. 7 



























Toilet Compartments ; 


Compartments feature doors and pap 
tions of two sheets of cement asbesta, 
board laminated to a structural core, This 
provides a strong, rigid partition Pane 








that is claimed moisture-, fire-, and War 
resistant. Comes in two _ types, “5 
known as the Duration type; the oft, 
in which steel posts and headrail bral 
are used, is known as Sanybestos. Saip 
metal Products Co., Inc., 1677 Urbam 
Rd., Cleveland. 


Inspection Instruments 


Two-tube fluorescent daylighted maguily 
ing instruments with 5-in. lens are built 
as floor models. The base is equippet 
with four two-wheeled (wood wheeh) 
castors for portability. Model 1234-W5F 





is a single lens instrument; Model 1234 
WS55F is ae double lens _ instrument 
Mounting permits quick, easy adjustment 
of the head in‘all directions. Instruments 
are furnished in maroon or all white, and 
are shipped complete, ready to plug m 

use. Tempered glass face to keep oil and 
grit off lens and tubes is optional. Larrimot 
Sales Co., P. O. Box 1234, St. Louis, | 
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Around-the-Clock OFFENSIVE in Pe 


ammunition. In the rudder assembly of a bomber, or 


Whether in Connecticut, Kansas or California the 
machines of industry are waging an all-out, ceaseless 
War against TIME. They’re battering every elusive 
hour into complete subjection ... getting the utmost 
out of every minute’s production. Many of these 
machines never slow down. Their “time” isn’t divided 


into shifts and days... it’s the job that counts! 


Ball Bearings keep these machines off the casualty 
lists. Ball Bearings provide the high-speed efficiencies, 
the positive freedom from friction and maintenance 
trouble that assures their steady production-march. 


Here, as on the battlefronts, Ball Bearings are literally 
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on the spindle of a high-speed grinder . . . they can’t 


fail! The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 


BALL BEARINGS 











@ Military authorities doubt that the 
war will be won by any secret super 
weapon. They count on fighting effi- 
ciency developed out of many small 
things—advantages gained from fore- 
sight and painstaking attention to 
detail. 

For example, take the BD-72 port- 
able military switchboard developed 
at Connecticut, in cooperation with 
Signal Corps engineers. It has many 
features we can’t tell you about, but we 
can say that the BD-72 was designed to 
Save space, to get into operation faster, 
to stand a lot of rough usage under 
fighting conditions. Small things? Not 
if its small size permitted getting one 
more machine gun aboard the truck. 
Not if it helps “get the message thru” 
even seconds sooner. Small things some- 
times loom large when the job is to 
get the jump on the enemy. 

All over America, the doom of the 
Axis is being made more and more 
certain by giving the fighting men of 
the United Nations better fighting 
tools. The birth of better ways of 
doing things after the war, is an all- 
important by-product of this effort. 
Connecticut Telephone & Electric is an 
excellent source of ideas for developing 
your postwar product or manufactur- 
ing methods, if they involve communi- 
cations, or the engineering and manu- 
facture of precision electrical devices. 


ens 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


‘AN 
USTAIES 


MERIDEN, CONNECTICUT 








—_ 
© 1943 G.A.1., Inc., Meriden, Conn. 
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YOU WANT TO KNOT] 


more about the items mentioned on this page . 





Letters to the addresses given will bring informatig 


e “LABOR-MANAGEMENT NEWS?” is 
to be published weekly for circulation 
among members of Labor-Management 
Committees. A periodical clearing house 
of information on war production in 
general, and labor-management commit- 
tees in particular, the paper will serve 
also as a source publication for the press 
and other media. Official publication of 
the War Production Drive, inquiries about 
the paper may be directed to Committee 
Materials Branch, War Production Drive 
Headquarters, Washington, D. C. 


“EYE SAVERS,” all-plastic, feather- 
weight safety goggles, fit directly over 
prescription glasses, and the full 
frame gives added protection against 
injury from sides, top, and bottom. 
Frame is strongly reinforced with 
metal clip at bridge, and is ventilated 
to prevent fogging. The shatterproof 
lenses can be easily removed for 
cleaning or replacement. Snap-in 
filters are available for torch-weld- 
ing or cutting, and other glares. 
Watchemoket Optical Co., Provi- 
dence, R. I. 


e PRODUCTION planning process has 
been worked out by Arko, Inc., 403 W. 
Eighth St., Los Angeles 14, to speed up 
estimating, planning, and scheduling any 
type of manufacturing job. According to 
the originators, flexibility of the process 
makes it applicable to any sorting or 
classifying method, manually or mechani- 
cally operated. It is automatic in_ its 


findings. 


e “RECREATION—A Resource of War’ 
is a valuable bit of information prepared 
in pamphlet form to help communi- 
ties in war areas meet off-the-job needs of 
war workers and their families. Gives 
management and labor, churches, and 
public and private civic organizations a 
basic outline for planning recreational ac- 


tivities. Copies are available from 
sion of Recreation, Federal § 
Agency, Social Security Bldg., W, 
ton 25, D. C. 


e WRAPPING PAPER V-26 has 
one qualities. ‘The inner ply proy 
grease-proof barrier for retaining the @ 
sion preventive used on metal prod 
the strong outer ply protects the g 
proof membrane against damage in tm 
Of neutral kraft, the paper is crepe 
flexibility in wrapping, with a dead® 
folding quality. Available either with 
film of wax which provides a self-s 
surface, or in uncoated form. Shep 
Paper Products Corp., Newton UW 
Falls, Mass. 


e MOTION PICTURE to combat ab 
teeism caused by improper nutrition sit 
how housewives serving health-b 
meals safeguard their family’s physical 
ness and cut down accidents caused 
fatigue. Easy way to insure balanced 
in spite of rationing is shown. Fil 
at the RKO-Pathe studios in Hollywa 
“This Too Is Sabotage” features a% 
of motion picture actors. Showing #i 
is 25 minutes. Both 16 and 35 mm. pr 
ate available on request from Visual Ed 
tion Section, Westinghouse Electni¢) 
Mfg. Co., Mansfield, Ohio. 


e “WOMEN in Winchester” is an attrag 
tive booklet put out by Winchester Re 
peating Arms Co., New Haven, Conn, i 
interest women in jobs at Winchester and 
to make them feel welcome there. Made 
available to prospective employees through 
coupon advertisements in local newspapers, 
the booklet shows actual photographs of 
women at work in Winchester. Illustra 
tions of the variety of jobs available and 
a resume of facilities and advantages offered 
employees give the outsider a brief picture 
of Winchester’s workaday policies. 


e FIVE POSTERS on women in wal 
production may be ordered from Superit- 
tendent of Documents, Government Print 
ing Office, Washington, D. C. Titles 
are “Women of All Ages Work on Wat 
Jobs,” “Women’s Hands Speed War Pro 
duction,” “Women Answer Manpoweét 
Shortages,” “Scientifically Trained Women 
in War Jobs,” and “Work Clothes for 
Safety and Efficiency.” The posters mr 
clude 46 photographs of women workers 
on various processes in key industries, 
with emphasis on safety standards. Siz 
is 30x40 inches. Price is 10c a poster, 
50c a set. 


e “AUTOMOBILE MAINTENANCE™ 
is discussed in Booklet 3 of the seme 
on war plant employee transportation 
being published by National Association 
of Manufacturers and National Conserv 
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On the job 8760 Se cM a eit Sed for many more! 


If you are running your hydraulically operated _ Solnus Hydraulic Oils were in practically new con- 
equipment on a “round-the-clock schedule” here ~ - dition ready for many more hours of extra service, 
are facts on hydraulic oils you should consider. while the ot een Seterloration to such 


| tee “1g: agg to be changed. 
In a large cartridge-making plant three lines of +: : ; “many tances in which 
hydraulic presses were drawing the brass cases = ae hive aE their 
from cups to finished size on a 24-hour aday sched- go ea a bility to stand up under pressure 
ule. In each of these presses a different oil was aes aS @ the operation of your e- 
used—Solnus Hydraulic Oil, a competitive oil of — : : all in a Sun specialist—one of 
equal price and another costing considerably more. 4. Deters of Ink y. He's ready, willing, and 


After all three had been in continuous operction 
for 8760 hours at pressures up to 2500 pounds per 
square inch samples were taken of each and tested 
for all the essential characteristics. The results? 








NOT MUCH TIME LEFT 
FOR CONVERSION TO COAL 


1@)] 84,1 


SCREW 
CONVEYOR 


NY@).44.1 
al@laa4. 


Every indication points to continued shortages of fuel oil 
supplies for industrial plants. You'll feel safer with coal. 
The quick, efficient, economical way to convert your plant 
from oil to coal is to let Gifford-Wood do it for you. Hun- 
dreds of G-W coal and ash handling installations are help- 
ing to keep up industry’s steam requirements. They'll serve 
for many a year after the war is over. Let G-W lay on your 
desk a complete plan and proposal. 


For a quick appraisal of Gifford-Wood equipment 
write for Catalog No. F—mostly pictures, drawings, 
tables and engineering data. Free on request. Please 
use your business stationery. 





GIFFORD-WOOD CO. 





420 Lexington Avenue 
New York 


HUDSON, N. Y. se 


Ash Spouts * Barge Unloading ¢ Bins © Boiler House Equipment * Buckets * Bunkers » Carriers ¢ Chutes 
Conveyors * Crushers * Elevators * Feeders ¢ Gates * Ground Storage Systems * Hoists ¢ Hoppers 
infra-Red Drying Systems © Screens © Silo Storage Plants ¢ Tanks * Weigh Larries 











tion Bureau. The booklet answers 21 
such significant questions as “What ar 
the principal items the plant should stress 
in promoting Car conservation?” : “Ww 

are the facts on the rubber situation?” 
“What are some of the items of Proper 
automobile care that should be included 
in an educational campaign?” Copies 
are available from National Association of 
Manufacturers, 14 W. 49th St., New York. 


& 











PROJECTION SCREENS made of non- 
critical materials come in portable, 
table, wall, and ceiling models in a 
variety of sizes. The screen has Hy- 
flect glass-beaded surface. Line in- 
cludes sizes from 22x30 inches to 
16x16 feet. Radiant Mfg. Co., 1140 
46 W. Superior St., Chicago 


e “EMPLOYEE RETIREMENT Plans” 
is a 60-page summary of the latest thinking 
of pension planners and managers. Full 
text of the Treasury Department’s new 
regulations covering allowable corporate in- 
come tax deductions for contributions to 
employee pension funds, as issued July 8, 
is included. Copies may be had at 35¢ 
each from the N. Y. Journal of Commerce, 
63 Park Row, New York. 


e “HOW INDUSTRY Can Cooperate 
with the U. S. Government Information 
Program to Reduce Absenteeism” is a 
booklet prepared by The War Advertising 
Council, 60 E. 42nd St., New York, list 
ing the causes of absenteeism and the 
cures. It gives suggestions and informa- 
tion to guide advertising and promotion 
material written on the subject. 


e WALT DISNEY POSTERS promoting 
better eating habits for war workers are 
available for distribution through George 
Rice & Sons, 320 Crocker St., Los An- 
geles. They were made through the 
efforts of the Food and Nutrition Com- 
mittee, California War Council, to aid 
in the national Nutrition in Industry 


program. 


e “OFF THE JOB Accidents—The Re- 
lation of Light to Safety” is a fact book 
prepared by the Lamp Department, Gen- 
eral Electric Co., Schenectady, to help 
educate workers in safety. Because the 
“dimmer the light, the greater the danger,’ 
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this booklet gives words of caution on 
how to meet the wartime dimout safely. 


» BELT LEN 3TH CALCULATOR ac- 
curately determines belt length with two 
simple settings of a slide, cutting down 
hy mathematical calculation. Handy 
ket-size, the measure is available from 
-—. Rhoads & Sons, 35 N. Sixth St., 


Philadelphia. 


e INSULATING and_ weatherstripping 
tape of pliable plastic is pressed into place 
with the fingers. According to the manu- 
fgcturer, J. W. Mortell Co., Kankakee, 
fi]. the tape does not chip, crack, or dry 
t, and can be removed for re-use the 


ou 
also recommended for 


next season. Is 


gazing and calking, for gaskets, for plug- 
ging cracks. Comes in 80-ft. coils. 





WRENCH made of lightweight Plexi- 
glas and designed for assembly 
operations on radio equipment used 
by the U. S. Navy Bureau of Ships 
has been developed by Wells-Gard- 
ner Co., Chicago, and Klise Mfg. Co., 
Grand Rapids, Mich. The wrench 
has high dielectric strength. is dur- 
able and weather-resistant 


e“PLANNING MEALS for Industrial 
Workers,” second in a series of publica- 
tions issued by the Nutrition in Industry 
Div. War Food Administration, Wash 
ington 25, D. C., contains many sug- 
gestions for cafeteria, canteen, and lunch 
box meals and between-meal snacks. 


¢*PRACTICAL Design for Arc Weld- 
ing” is a new design and suggestion serv- 
ce in leaflet form for executives interested 
m “reconstruction problems” in produc- 
tion, processing, construction, and mainte- 
wance of equipment during and after the 
war. Offered free by The Hobart Brothers 
Co.. Hobart Square, Troy, Ohio, the 
plates are prepared by Robert E. Kinkhead, 
well-known welding consultant. First set 
ot sheets has such plate titles as Light 
Machinery Base Corners, Taper Cantilever 
Beams, Platforms, Machinery Frame and 
Bearing Blocks. 


**“GOOD INDUSTRIAL Relations” 
suggests a few rules to follow in promoting 
better industrial relations policies. The four 
xctions of the booklet are titled “Indus- 
inal Peace Promotes Industrial Prosperity,” 
“Good Industrial Relations Are Good 
Business,” “Some Underlying Facts,” and 
Fundamental Principles.” Formulated by 
National Association of Manufacturers, 14 
W. 49th St., New York, 
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Today -asin1918... i 


BLAW- 


NOX 


BUILDINGS | 


T 
TO WAR! 


All types ot Blaw-Knox Standard 
Steel Buildings are now serving 
the armed forces in many parts 
of the world. 

Today —they are helping the 
war program by providing per- 
manent, weather-tight, firesafe 
structures for warehouses, air- 
plane hangars, shops, utilities 
and other specialized military 


uses. 
Tomorrow—after the war, 
Blaw-Knox will offer an adequate 


Interior—note open, unencumbered space. 





GONE 





Enlist Blaw-Knox help in 
Your Building Problems 


building to economically meet 
any requirement or application. 





Enlist Blaw-Knox help in solving 
your building problems right 
now, provided you are doing war 
work and steel can be allotted 


for the purpose. 





» i Pa 


Size and shape of buildings to suit your needs. 


BLAW-KNOX STANDARD STEEL BUILDINGS 


BLAW-KNOX DIVISION of Blaw-Knox Company 
FARMERS BANK BUILDING, PITTSBURGH, PENNSYLVANIA 


SEPTEMBER, 1943 
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“This is a Grinding War...” 











j 


il 


FIGHTING TOP- 


A terror in its day was the Gatling gun, 
shown here in the fighting top of an 1892 
battleship. It was good as guns went then, 
when there was no such thing as produc- 
tion grinding, but modern weapons leave 
it far behind. 


How did our fighting equipment make 
such progress in so few years. 


Give a pat on the back to those who 
dreamed up the new designs—and to the 
far-seeing men who spark-plugged research 
in years of peace as well as war. Much 
credit, however, for the development of 
our precision ordnance must go to Ameri- 
can mass production methods. But with- 
out grinding methods and processes, mass 
production as we know it could not exist. 





| 
| 
MII 


Gi 


Take the modern anti-aircraft gun. Every 
moving part must be ground to split-hair 
precision. It is this precision which en- 
ables the gun to fire with such deadly 
accuracy, so rapidly and so continuously. 


| 
| 


| 


And this goes for every other piece of 
fighting equipment, too. Every moving 
part in the engines which carry a plane, 
tank, truck, jeep, sub or ship into battle 
must be ground to closest tolerances. 


Grinding is on the job even before pro- 
duction of these weapons begins. 


The cutters, reamers, drills and broaches 
of machine tools that make machines of 
war must also be ground to close limits. 


Carborundum has helped to develop many 
modern grinding processes in the past. 
And today, because “this is a grinding 
war,” our engineers, research men—a// of 








iN \\ Nh N 
1920 by Harper & Bm 


Copyright 1892 and 
the men and women of Carborundum a 
working with redoubled energy. 


Their contribution to the war effort re 
ceived official recognition when the mea 
and women of Carborundum were recently 
awarded the Army-Navy “E” Productia 
Award. And they stand ready to make 
a similar contribution toward a bette 
world of peace. 


* * * 


Every hour this war is shortened wil 
save $12,000,000. The lives it will sav 
are priceless. So please remember thal 
grinding wheels, too, are “Weapons fo 
Production” .. . use them wisely to heh 
end the war sooner. 
The Carborundum 
Company, Niagara 
Falls, New York. 








\ 





THE CARBORUNDUM COMPANY 


CARBORUNDUM AND ALOXITE ARE REGISTERED TRADE-MARKS OF AND INDICATE MANUFACTURE BY THE CARBORUNDUM COMPANI 
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Take a Look at TOMORROW — J otag/ 





Mr. Postwar: I'm glad to know 
that I can specify Century for prac- 
tically all my motor requirements. 


Mr. Now: I didn’t 
know Century made 
motors that big.. 


CENTURY 
BUILDS 


LG 


epee. Motors are available that not only accu- 

Ape f match the demands of the load, but also 

provide for proper protection against surrounding 
operating and atmospheric conditions.. 





There’s a real advantage—now and in the future 
—in the fact that Century Motors are built in a wide 
range of types and sizes, from fractional horsepower 
up to and including 600 horsepower. 


Today, under the rigid demands of Wartime pro- 
duction, Century is developing and building finer 
motors in an even wider variety of types and sizes 
than in over forty years of motor manufacturing. 





i bulletin on poly- ns 
If you have not received our new bulleti poly <«— NOW READY 


phase motors, write for it now. Specify Century. 3 2 TO 15 


H. P. 
CENTURY ELECTRIC Co. ie 
1806 Pine Street - St. Louis 3, Missouri MOTORS 
Offices and Stock Points in Principal Cities 
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Significant Labor 
Developments 


Period Surveyed: July 10 to August 10 


TREND INDICATORS ing employees where such change is a lay. 


ful one. The plan approved was ope 
Job Transfer Rules” whereby employees who had been paid 

on a salary basis were shifted to an h 
WMC, THROUGH ITS APPELLATE BOARD, basis, in accordance with a contract and; 
promulgated the following rules to gov- guarantee by the employer of sufficiey 
ern job changes: overtime work paid for at time and one 
half to make their earnings equal to what 
they had received as salary (Belo doctrine), 
(Walling vs. Malone & Hyde, Inc.) 


1. Clearance for a new job will not be 
given if the employee has no bona fide of- 
fer of a new job; he may not be released 
to shop for higher-skilled employment. 

2. An employee offered a higher-skilled 
job may not be retained by his present The Kansas Supreme Court ruled that be. 
employer merely on the latter’s word that fore an employee may recover overtime pay 
the employee is not qualified for a superior —_ for alleged overtime that he has been 
job. “suffered or permitted,” the employee must 

3. Substandard earnings constitute good show that the employer knew that the 
ground for obtaining release from one work was done on overtime; otherwise the 
essential job for another such job. employee may not recover for such over 
time. (Jackson vs. Derby Oil Company) 


Employer's Knowledge of Overtime 


4. Commuting distance is not excessive 
so as to justify changing jobs if it is accom- 
plished by a car-pooling arrangement. Records 


The Wage-Hour Administrator may te 


7 2 . 
Held Under the W age Hour Act quire a company to produce for inspection 


A company managing a loft building and photographing records relating to}| 
for its owner, as well as the owner, since wages, hours, and duties of employees, rec- | 
the management company performed many rds kept in accordance with orders of the 
services customarily performed by an owner ICC, and receipts, settlements, comprom- | 
managing his own building, hired the em- _ ises, releases of wage claims of employees. | 
ployees, paid them their wages for which 
it was reimbursed by the building owner, Enforcement 
and directly supervised them in the per- _ , 
formance of their duties. (Greenberg vs. For a deliberate failure to keep time records 
Arsenal Building Corporation. ) and to pay the required overtime and mini 
Employees of a company engaged in the mum wages, an Examiner of the Public 
repair, maintenance, and reconstruction of Contracts Division recommended the im- 
public highways, except: position of the blacklist penalty even 
} : a though its effect would be to deprive the 
1. Drivers and operators of distributor women of the locality of their major 
trucks and tank trucks used to haul oil source of employment. | 
from the railroad to be applied to the J 
highway, who are found to be under the Conspiracy Not Offense Against 
_ jurisdiction of the Interstate Commerce Civil Rights S é o 
Commission and exempt from the over- vi Kights Statute 


Senet provisions of the Act. A conspiracy between employers and union 
2. Gravel pit or “off the road” employ- officials to intimidate employees in the ex 
7. ercise of their rights to maintain actions 
3. Shop mechanics during the “dead” to recover wages under the Wage-Hour 
season when no highway operations are law was held not to be an offense against 
in progress. (Walling vs. Craig) civil rights of citizens. The conspiracy has 
no relationship to the rights of employees 
as citizens. The employees whose rights 
are secured by the Wage-Hour law need 
Work day under the Wage-Hour Act pot be citizens, and an offense against that 
begins with checking in and ends with Jaw, if duly established, neither adds not 
checking out. (Ruling of Wage-Hour subtracts from the rights which are posses 
Division. ) ed by the victims deriving from their st 

tus as citizens, assuming all of them to 

Authorized Change in such. (U. S. vs. Berke Cake Co., Inc.) 


Method of Pay 
/ Contract Held Illegal 
A Federal District Court ruled the Wage- 
Hour Act does not prevent an employer A Federal District Court held that a 008 
from changing his method of compensat- tract providing that an employer wo 





Time 
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AMERICAN AIRLINES 





PAN AMERICAN 
AIRWAYS 


» (TWA 


TRANSCONTINENTAL 
y a a Airline 














Never before in the nation’s history has air 
speed been so important—and never before 
has speed been so vital a factor in the main- 
tenance of hangar floors. In speedily remov- 
ing hazardous oil and grease from floors, the 
Finnell Combination Scrubber has proved a 
valuable safety aid to air transportation 
systems as well as to the war industries gen- 
erally. And it has substantially reduced the 
man-hour time required —to one-tenth and 
more in many cases! 

The Finnell illustrated, which requires just one op- 
erator for the scrubbing, rinsing, and drying opera- 
tions, has a capacity of 8,750 sq. ft. of floor an hour. 


And there’s a still greater-capacity Finnell for use 
in vast-area war production plants. 


For free floor survey, consultation, or literature, 
phone or write nearest Finnell branch or Finnell 


System, Inc., 2509 East Street, Elkhart, Indiana. 















































THE Ginnell 


COMBINATION SCRUBBER 


} ae 4 ~ 


BRANCHES 


TEL ee Pee 





PRINCIPAL 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES / CITIES 







VOLUME 101, NUMBER 9 - SEPTEMBER, 1943 


215 






































FLUSH TYPE 
Fire Hydrant 














e . 








Used in places Sets completely un- 








where a_ standard . F derground. Access- 
hydrant, protruding 4 ible by lifting cover, 
above ground, might A lito which has. disap- | 
interfere with traffic otk pearing handle. 
or industrial opera- YT) Standard inside con- 
tions. Furnished com- | | struction, compres- 
plete with Cast Iron | sion type, with a 242- 
nozzle box and J io a inch and a 42-inch | 


cover. nozzle. 











M. & H. 

is the ‘oa yh. Write for 

sign of “Tt ~ Ree : yy, Catalog | 
quality Hg —_— mn Tost No. 34. | 


M. & H. STANDARD FIRE HYDRANTS are revolving head, dry top, bronze 
mounted. They are approved by “UA&FM”. Entire main valve assembly is 
removable through barrel without digging. Special Traffic Model is fitted with 
breakable bolts and stem coupling, designed to break at ground line under 
impact. Repairs are made simply by renewing bolts and coupling. without 
shutting off the water. } 


M & H PRODUCTS INCLUDE 





FIRE HYDRANTS SHEAR GATES 
GATE VALVES MUD VALVES 
TAPPING VALVES VALVE BOXES 
WALL CASTINGS FLAP VALVES 
SPECIAL CASTINGS SLUDGE SHOES 
TAPPING SLEEVEs LANGE AND 
FLARE FITTINGS 
CHECK VALVES ED FITTINGS 
FLOOR STANDS B & S FITTING 


EXTENSION STEMS CUTTING-IN TEES 


WRITE FOR PRICES 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 
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pay an employee a minimum wage of 374 
cents per hour if he did not eam g. 
much by piecework, and that this ary 
ment was to cover any overtime, did A 
comply with provisions for overtime cop, 
pensation under the Wage-Hour law. The 
contract Contains no guarantee of a weekly 
amount to be received by the employee x 
required in the Belo case. ; 

Under the doctrine of the Belo case the 
court will uphold such a contract betwee 
employer and employee, since many wo 
ers prefer an assured weekly income, ; 
possible, as long as that income is above 
the minimum and complies with the hoy 
provision of the Wage-Hour Act. (Walling 
vs. Livernois ) 


WAR LABOR BOARD 


“Contract Suspended 


A regional War Labor Board ruled tha 
it had the right to suspend a contract and 
to order that the status quo be kept anti 
the Labor Relations Board should decide 
which union represents the majority of em 
ployees. (United Automobile Worker) 


*Treasury Stabilization Ruling 





The Treasury has ruled that periodic ip 
creases in salaries made in accordance with 
individual employment contracts in effec 
on October 3, 1942, with respect to rates 
above $5000 a year and October 27, 1942, 
with respect to rates below that figure, 
may be made without approval, provided 
they are reasonable in amount. Increases 
made under salary rate schedules may like. 
wise be made without approval, provided 
they are both reasonable in amount and 
are within the limits of rate ranges in 
existence on October 3, 1942. 















*Increases Without Board Appro 


Adjustments in wages or salaries of em 
ees of non-profit hospitals may be granted 
without Board approval where they do not 
raise wages or salaries “beyond the min: 
mum non-inflationary going rates for sim 
lar occupational groups in the labor market 
area.” (Amendment to General Order 26) 


*Test of General Increase 


The NWLB ruled that for a general i 
crease to be considered a raise it must ap 
ply to at least 10 percent of the employees 
in the unit. The increase so granted must 
be separate and distinct from any increase 
granted for merit or through reclassifie 
tion of jobs. In computing the amount 
the general increase, the total sum 
must be averaged over all the employe 
(Federal Bearing Comany, Inc.; Sch 
Manufacturing Company ) 

In amplification of these rules the 
gional Boards pointed out (1) raises gta 
ed to bring rates up to the minimum 
quired by a wage order issued under 
Fair Labor Standards Act should be@ 
regarded under the 15 percent rule, 
though made in advance of the effect 









































* In this and the following classifi 
items marked with an asterisk also 4 
considered to be trend indicators. 
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INDUSTRIAL 
ELECTRONICS 





Tuts curious-looking device is an 
electronic light control, built for in- 
dustry by General Electric. 

When evening comes, or clouds 

ather, it automatically turns on the 

Fights. When the sun comes up, or 
the clouds pass on, it automatically 
turns the lights off! Ideal for plant 
protective lighting, and office and 
schoolroom illumination. 

Today there are literally thousands 
of electronic devices, developed by 
our engineers, at work in plants large 
and small. Electronics is not a prom- 
ise for the future only; it is a reality 
today, as it has been for many years 
—a tool that speeds war output, 
cuts production costs, assures a more 
uniform product. 

An electronic weft-straightener in 
textile mills detects skew in cloth and 
controls the operation which straight- 
ens it. An electronic pyrometer in 
steel and cement mills indicates and 
controls temperatures. An electronic 
rectifier converts a-c to d-c power. An 
electronic drive system, known as G-E 


Thy-mo-trol, controls the speed of d-c 
motors operating from a-c power lines. 
Many GE electronic devices are 
completely engineered and standard- 
ized—that is, they come ready for im- 
mediate installation — for positioning, 
resistance welding, measurement, tim- 
ing, inspection, counting, etc. Gen- 
eral Electric engineers also design 
electronic equipment to meet your 
special requirements. And they design 
the complete electric equipment into 
which the electronic circuit blends. 
Back of every G-E recommendation 
for your plant is our intimate knowl- 
edge of your industry, and years of 
experience in the science of electron- 
ics. A call to the nearest G-E office 
will put you in touch with an indus- 
trial electronics specialist. General 
Electric Company, Industrial Divi- 
sions, Schenectady, New York. 
Hear the General Electric radio pro- 
grams: The “Hour of Charm” Sunday 
10 p.m. EWT, NBC—*The World Today” 
news, weekdays, 6:45 p.m. EWT, CBS. 





GENERAL @ELECTRIC 


676-125-8930 





The best investment in the world is in this country’s future — BUY WAR BONDS 











364 SCHUYLER AVE. e MONTOUR FALLS, N. Y. 
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CRANE & 





A WAR OF 


Movement 


BEGINS AT HOME 


g to it that materials and supplies are a 

the right place at the right og fn = pang, aR 
the battle fronts. 

the home front than on ; ront 5 

schedules must be maintained if war objectives are to b 

gained. 

Shepard Niles has long enjoyed t 
facturing the most complete line o 
America. Because of this and because t semper 
manufacturing only cranes and hoists, they are _— ~ 
tion to recommend the proper type of equiP 
any materials-handling problem you may bas 

i é er 

Overhead Electric Traveling Cranes are made in — 
welded or riveted box girder construction, 19 i - 
from 1 ton to 450 tons. Representatives 1n “ wove . 
war production centers are available for cones “e <a 
help you determine where important materials- 
economies can be made. 


Write for descriptive literature. 


The job of seein 


he reputation of manu- 
f cranes and hoists in 
hey are specialists, 


Typical 4-Motor, Cab-Operated, Over-running Elec- 
tric Traveling Crane in yard service. Because ali 
operating parts are comp nay sealed against dust, 

es Cranes and Hoists 


dirt and moisture, Shepard Ni 
are equally serviceable indoors or out. 


ard Niles 


HOIST CORPORATION 



















date of the order; (2) hourly rates bel 
40 cents an hour should be disregarded 
determining average straight-time earning 
on January 1, 1941; and (3 where grou 
which previously bargained collectively 
split and negotiate separate wage a 2 
ments, each group should be treated ae: 
arately in applying the 15 percent Tule, 


“Application of Going Wage 
Bracket 


\ANVNUAAVAANNNNYYYANNNNNAAANNNNAAAANNNNNNAAAAANNNA 


Regional Boards are now holding the line 
at about 10 percent below the average on 
the ground that a worker is not sufferin 
from a gross inequity if his Wages are with. 
in 10 percent of the average paid in the 
area for the particular job. 

In applying the going wage brackets, the 
Regional Boards consider the following 
factors: (1) The rates apply only to the 
occupations in the industries specified in 
the order establishing them; (2) increases 
up to the sound and tested rates set by the 
board may not be made without the board’s 
approval; and (3) employees who are now 
getting more than the rate established 
by the board may continue to receive their 
present rates of pay. 


*Speeding Adjustment Procedure 


AUUUULLUUANAQANANNNN0NOUOUULAAUATY 


WLB authorized its wage stabilization di. 
rectors to make decisions in voluntary ad. 
justment cases in which a definite policy 
has been established or the case can be 
decided on the basis of a going wage rate 
bracket already approved by the Board, 








*Stabilization, Not Equalization, 
WLB’s Policy 


Emphasizing its policy of stabilizing, not 
equalizing, pay, WLB denied a wage in- 
crease for Los Angeles street railway em 
ployees in excess of the Little Steel for 
mula in order to hold the “battle line 
against inflation.” Only in rare and unusu- 
al cases will the Board go bevond regional 
boundaries to ascertain proper wage rates. 
(Los Angeles Railway Company) 


ee 





*W age Negotiations Despite Escala- 
tor Clause 


WLB ruled that a permissive cost-of-living pre 
escalator clause does not bar negotiation 
for wage changes on grounds other than 
cost of living. The Board ordered an in- 
crease to bring wages to the minimum of 
the bracket of going rates for similar work 
in the area. (U. S. Rubber Reclaiming The 
Company, WLB) of 
alys 
Computing 15. Percent 


WLB, in granting an increase of $7.36 a 
month to five employees, ruled that 
increases since January 1, 1941, that had 
been granted for merit and promotion welg 
not to be computed in estimating the 9 
percent (Little Steel) formula. 












*Raise Above 15 Percent 


WLB granted an increase in excess of T 
percent where a critical shortage of w 
ers was impairing mining of fluorspat, 
vital war material, and the raise was nece 
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NANANAYVAANNNNAIAAY 


; peak production 
3 Though introduced only recently, Anaconda’s Preventive Maintenance Plan 
P| is already helping many plants maintain continuous production by keeping 
. their electrical systems operating efficiently—despite shortages in essential 
z wiring equipment. 
z To date, over 12,000 Plan Manuals have been sent to industrial concerns 
= alone. Plant management is using them to protect the electric wire and cable 
A on hand... to see that these vital copper products are being properly used 
= ...to detect hidden electrical weaknesses that can be corrected. 
ASM 
WHAT THE PLAN IS Uncovers potential weaknesses . . close customer contact despite a lack 
The PM plan is a simple but com- S¥BSEStS Ways to Correct them... of “something to sell.” Offers basis 
prehensive way to safeguard war Prevents overloading of lines. for service campaign that definitely 
production by preventing electrical Data thus gathered aids local W.P.B. appeals to customers. Puts the utility 
breakdowns before they develop. Branches in reaching decisions on ‘™ # leadership role for furthering 
requests for materials to prevent W4 production throughout the area 
HOW IT WORKS breakdowns. it serves. 
The plan provides a practical means If you aren’t already utilizing the 
of making periodic, systematic an- HOW UTILITIES BENEFIT Anaconda Preventive Maintenance 
alysis of circuits and equipment. The PM plan helps utilities maintain Plan, mail the coupon for full details. 
43237A 
“Tomorrow may be too late...do it today!” 


| PREVENTIVE 
F : (MAINTENANCE 


NDUSTRY USING 
OVER 12,000 
PM MANUALS 


—because PM helps 
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Anaconda Wire & Cable Company 
25 Broadway, New York City 4 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production. 


Individual 


Address.... 
9R 
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FLEXIBLE REZISTOR 


HACKSAW BLADES 


Shatterproof and 
Unbreakable 


ARE NOW 
Better Than curr f 


A better heat-treating method, developed in our 





own shops, together with an improved steel, have 






resulted in more uniform and sharper blades .. . so 






greatly improved that they are equal or superior to 





18-4-1 High Speed Steel on any job! 






Fast cutting, shatterproof, and unbreakable under 





excessive pressures and shocks, it is more than ever 






the blade for insuring trouble-free production on your 






automatically fed hacksawing machines. /t will pay 






you to specify MILFORD FLEXIBLE REZISTOR by name. 






Hand Sizes Have Easy-Starting Teeth 






THE HENRY G. THOMPSON & SON COMPANY 


NEW HAVEN, CONNECTICUT 







also manufacturers of Milford Profile Saw ... THE 
blade for all contour and profile band saw machines. 






MILFORD 





sary to assist the producers in obtain; 
holding employees. (Fluorspar Min; 
dustry ) " 3 


WLB Decision Reversed 


Conceding its error, WLB reversed its gall 
inal decision with respect“to the retroaas 
date of a wage increase, and ordered ty 
company to grant it as of 44 months hap 
(Flannery Bolt Company; Oliver Tron 
Steel Corporation ) 


*Increase Rescinded 


A Regional WLB (Dallas) rescinded ‘ 
prior order authorizing an increase whe 
it discovered that the data on which it hy 
based its approval of the adjustment shop. 
ed no differential during peacetime, Th 
Board, however, ruled that the rescissiogt’ 
was not to affect wages already paid. (Log 
land Bros. Company) 


Regional WLB Ruling Reversed 


WLB reversed a Regional Board in orde 
ing an increase where the increase had 
been agreed to prior to October 3, 194 
and was not in violation of the policy at 
stabilization. (American Brake & Shod 
Foundry ) 


*Compulsory Bonus 


Regional Board ruled that a_voluntay 
Christmas bonus becomes a part of a com 
pany’s wage schedule if paid for a period of 
several years, even though the company 
profits for that year were considerably low 
er and its prospects for the current yea 
were uncertain. (Nineteen Hundred Cor 
poration ) 


Union Security 











For the maintenance-of-membership claus 
to be equally binding with the standand 
clause, which ‘specifically makes contin 
tion of jobs depend on continuation® 
membership, it need not be written in the 


contract. (Kennecott Copper Corporatiaa) 


Union Security Denied 


A regional WLB denied a union seciiity 
clause to a union on the ground that the 
union would be granted too much power 
over its members. If the union could expe 
a member, it could expel him foment 
ployment. (Sargent & Company) 

WLB denied a membership-maintenamtt 
clause to a union on the employers i 
that relations with the union have alway 
been friendly and imposing of the requife 
ment would bring enmity. (H. D. Hudson 


Manufacturing Company ) 











*Union Shop Clause Ordered 


The War Labor Board ordered the com 4 
uation of the union shop clause on GO 
tion that the president of the internat@ 
union make a report to the Board re 
ing steps taken to fix responsibility 
the strike (which it claimed was provom® 
by the company) and prevent any 1% 
rence. (Brew Schneider Company, # { 
In another case the Board ordered @ 
a union shop clause be continued dé 4 
an employer's claim that the union 9 
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No other war had landing barges like these 


nor the modern 


reformed wire rope 
to handle them 


To swing a landing barge over the side and set it safely 
down on the water—that’s another new problem of this 
new, hard, global war. Again Preformed Wire Rope has 
been selected, this time for the rope and slings that handle 
the barges. There seems no end to the war uses of Preformed. 

In peace, men learned that Preformed Wire Rope could 
be depended on for greater stamina, longer life, protection 
of men and equipment, and lower cost. In war, such quali- 
ties are indispensable. So at al] times Preformed is given 
the hard jobs. For detailed reasons— 





Ask your own wire rope manufacturer or supplier 
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.-- there’s an easier 


way to end your 
motor problems‘, 


Maybe the one best motor for 
your job has to be designed . . . maybe 
modification or selection of an existing 
type will do the trick. Either way, 
there’s no substitute for “know-how” 
in designing, modifying or selecting it. 
Westinghouse puts 57 years of motor 
and ,. 
posal to. get the right answer sooner. 


trol experience at your dis- 


For engineering aid, phone or write 
your nearest Westinghouse office. 





| In interpreting the term 
used in the Presidential Premium Pay Or- | 
| der, the Department of Labor ruled that | 
_ two shifts within the 24-hour period des- 





| ity provision should be reduced to mainte- 


nance of membership because most of the 


| craftsmen in the company’s labor market 


area belong to a rival union. (Safeway 


Trails, Inc.) 


| Discharge Ordered 

| Regional WLB decreed that an employer 
| must discharge employees who failed to re- 
' tain their membership in the union, de- 
| spite the fact that the contract violated the 


National Labor Relations Act. (Pearson 
Candy Company & Candy Makers Union) 


*Leave of Absence for Union 
Officers 


WLB ordered a company to grant leaves of 
absence to employees who were elected to 
union offices, providing for reinstatement 
without loss of seniority already accumulat- 
ed. The order was based on the fact that 


‘this procedure would insure more re- 


sponsible union leaders and would improve 
relations between the company and the 
union. (American Cyanamid Chemical 
Co., WLB) 


*Compensation for Grievance 
Procedure 


WLB announced that unions should pay | 
their own grievance representatives so that | 
their work may be carried out on a basis | 
independent of the employer, and that set- | 
| tlement of grievances is part of manage- | 
| ment’s personnel responsibilities for which | 
| it should expect to pay. 
If the union wishes the board to require | 
_the company to pay for time spent by 


union representatives in handling griev- 
ances, it must be shown that payment by 
the company is essential for the proper 
functioning of the grievance procedure, and 
the union must make positive suggestions 


| to prevent abuse of the system by union 


ask Westinghouse! 


| facturing Company) 


(McQuay-Norris  Manu- 


representatives. 


| Two Shifts Within 24 Hours Con- | 


stitute One Work Day 


“work day’ as 


ignated as the work day may be considered 


| as only. one day of work for the purpose 


of the double time provision. 

Employees may possibly be given extra 
compensation for the emergency work 
itself, if such a premium was provided for 
by a contract or practice ‘existing at the 
time the Order became effective. 


Part-Day Absences 


The Department of Labor, further constru- 
ing part-day absences as breaking the se- 
quence of days for purposes of seventh 
day double time, ruled that whether ab- 
sences for part of a work day should be 
considered justifiable will depend on the 


individual case. 


*No Premium Pay for Sixth Day 


In another case the Board denied a union’s 
request for the payment-of time and one- 
half for work on a sixth day, even though 
such work is not after 40 hours per week. 
The Presidential Order providing for 











Every day M-D sweeping tools are being 
adopted by scores of industrial firs 
Since Pearl Harbor they have rep ced 
ordinary brushes and push brooms 
literally thousands upon thousands 
busy factories. 

Why this tremendous swing? 

Because business men have bell 
quick to recognize that M-D swee 
tools fit perfectly into accelerated pre 
duction. They make for faster, cleaner, 
easier sweeping. They stand the gaff im 
constant and hard use. 

There is a specially designed and com 
structed M-D sweeping tool for every 
purpose, from the most sanitary control 
of fine dust particles to the easiest hand 
ling of heaviest litter. 

If you can supply a priority rating of 
AA-5 or higher, you can put M-D sweep. 
ing tools to work in your business at once, 

‘Blue Book of America’s Finest 
Brushes’’ tells the whole story about M-D 
sweeping tools and helps you make the 
right selections. Ask for a copy today. 


Z 


aS 
Milwaukee 
Dustlass 


BRUSH C, ) MPANY 


MILWAUKEE, WISCONSIN 


Self-Moistening “Dastigs 3] 
nme ee 


Sweep” Brushes Sad 
Mare Brooms 
"Speed Wash” Brushes 
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INTER-OFFICE MEMO 


To: John McGuire Factory Supt. Subject: miscellaneous Yew Ideas 


I sat next to Tom Scanlon at Rotary this noon and got to him about his mill supply 
; business. When I asked him what, if anything, his men could be talking about these days, 
th ning he gave m & few examples from just one of his lines -— the "Blackhawk" line, he called it. 
a 
rep It sounded good to me and I know you'll want to check into it. Seems that they have & 
special hydraulic jack called " Pporto- Power ." It works fn all directions and hooks up 

h, pull, clamp, bend, ete. It's used pulling gearss bending pipe, 
doing a lot of other tough jobs that, Tom says; ordinarily 
r with old methods. 


ted all wrenches were the same until Tom started describing Blackhawk 
" wrenches and how some of their special features cut down assembly time. 


cl 
ing and moving machinery -*- 


= Y About this Porto-Power for 1ift 
si Wijw 


r evel 
General Manager 


Dear John: 


coms ' 
san 

3 lifting and moving machinery @ 
ve i 4 take any plant twice the time and manpowe 


weeping. And I always thought 
how are we doing it, John? 


“te for this BLACKHAWK 


BLACKHAWK 
MFG. 
CO., Dept. M2793, Milwaukee 1, Wis 


Send speci 1 
Wrenches aise bluse of liters 
a bluepri ature on H ; 
ueprints on ‘‘How to ee ment and 
Pp press."" 





Firm 


io . . 
ydraulic Equipment - Wrenche 
s 





Name 





ICE 
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premium pay does not make mapa. 
the payment of time and one-half 
work on a sixth day. Futhermore 
a provision might even cause ‘ahi 
ism, the very evil the Order seeks to gy, 
(Agicide Laboratories, Inc.) 7 iS 





*Management’s Right to D&termiy 
Rate of Pay ie | 


The War Labor Board deniedg a Union’ 
request for joint determination of pies 
work rates on the ground that such deter 
mination is normally the Prerogative 4 
management. The employees are amp 
protected, through their right to Present 
allegedly improper rates as grievances und 
the grievance procedure. (Firestone Ty 
& Rubber Company) 


NATIONAL LABOR 
RELATIONS BOARD 


D gf K *Jurisdiction Refused 


CAS T E g NLRB declined jurisdiction over a 
| struction company building an air 








ing center for the Navy, when itideci 
that the facts shown do not juStify 
Board’s assuming jurisdiction; nak. w 
the policies of the Wagner Act: Be effer 
tuated. (Brown & Root, Inc.) _, 


* Discharge Justified 


NLRB approved discharge of employes 
who failed to remain union members whl 
a maintenance-of-membership clause. (Ut 
ca & Mohawk Cotton Mills, fit.) 


*Test of Lawful Free Speech 


In determining whether anti-union remark 
are legitimate as a lawful exercise of free 
speech, the test is whether the employe 
used that freedom of speech threaten 
ingly or coercively. (Jacksonville Pape 


The rapidly-widening use of Darnell Comper) 


*Inside Union Held Not Company 


Products in business and industry Dominated 
’ | r f j d While the age of an inside = 
would normally arouse suspicion, w 
RC Te le | vcs onganzed asa roul othe 


ees’ dissatisfaction with an outsidé union's 


pends on QUALITY, and true BIRR os ie 
ing Company) ar 
ECONOMY rests on performance. RH ses 


*Grievance Procedure 


NLRB ruled that employers may operate 
their own grievance procedure pa 
with any grievance procedure set up under 


| Rrie for FREE MAN UAL a collective contract. The latter was not 


intended to impede the exclusive right 
the majority union to bargain for all em 


DARNELL CORP . LTD., 60 WALKER ST., NEW YORK, N.Y. ployees. (NLRB vs. North American 
LONG BEACH, CALIFORNIA, 36..N. CLINTON, CHICAGO, ILL. ~ sninatensse Mien speines. 

” Held Not Refusal to Bargain 
Pennsylvania Supreme Court held that a 
employer did not commit an unfair labo 
practice (refusal to bargain) when ht 


dealt individually and collectively wilh 
employees without communicating 


| 8:00 0 which the employees had «p 
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@ 30 Amp.., S. P. 
Tumbler Switch 


with 
Bakelite Handle 


@ Branch Circuit 
Wire Terminal 
Connector 


Four-inch Wiring 
Gutter 
all around 


@ Adjustable 
Trim Fastening 
Device 


This shows the rugged yet 
simple design of the @ 30 
ampere Tumbler Switch 
used in ( LNT1P 
Panelboards. 
















a his (Z:) Lighting and Appliance Panelboard 
“““, safety type under all operating conditions 


¥ 
* 


One-piece 
Brown 
Bakelite 
Section 


Circuit 
Numbering 
Tag 


Catch Lock 
on doors 
48 inches 
or less in 
heighth 


rere 
A ag 


Main Lugs 
under blank 
section 


2255 


3 
a 


One-piece 
galvanized 
steel 
mounting 
back 


Four 
Mounting 
Slots 
‘instead of 
holes 


omc 1) 


DF APR 


«< 
tern 


NL ET IORI DSI STEAL SRLS LIT TEE RTI PSS 
Ve Fn ae ee te, tet de 


Each section is of Bakelite, mol/ded in one piece. 
There are no removable covers to fall off or 
become loosened by tampering... All parts, 
including the switches, are applied from the rear 
... The switch frames, main contact members to 
bus, and the required rivets to secure other parts, 
are molded into the section... Screw connec- 
tions have been reduced to the minimum to assure 
uninterrupted service. The connection between 
the main bus bar and the branch circuit switches 
is accomplished by means of a new design clamp 
contact, which also contains the branch circuit 
switch contacts as an integral part. Direct copper- 
to-copper contact is thus secured without the use 
of screws or other accessories. 

Each section contains four @ 30 ampere, single 
pole, heavy duty tumbler switches, with plug fuse 
connections ... Branch Circuit tumbler switches 
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are rated 30 amperes, 250 volts DC, and are 
of the quick-make, quick-break type, with double- 
break contacts. 


@ Panelboards, for surface or flush mounting, 
are available with from 4 to 42 branches; with 
main lugs only, or with safety type main fuse dis- 
connect, or @ Shutlbrak safety type main switch. 
They are fully approved by Underwriters’ Lab- 
oratories, Inc. 


Write for Bulletin 67 
It contains complete descriptions, specifications, 
sizes, wiring diagrams, and prices... Frank 
Adam Electric Company, St. Louis, Mo. 
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DUS 


Sly Dust Filter in a factory operation ez- 
hausting 10,000 cu. ft. of air per minute. 





























Valuable man-hours are being saved, production increased, 
quality of products improved, machinery and equipment life 
lengthened through Sly Dust Control. 

Sly Dust Filters (the heart of the system) embody these impor- 
tant and exclusive features: 


] Greater filtering capacity because of more filtering 
cloth 


2 Taut bags (patented) save power and improve dust 
removal 


3 Bags more easily replaced 


4 Automatic control (any degree) 
tirely removes the human factor 


minimizes or en- 


5 Simpler shaker mechanism results in savings in 


maintenance and operation 


Yet, with all its advantages, Sly Dust Control is not expensive. 
Tell us your problem so that we may write you fully. Ask for 
Bulletin 98. 


THE W. W. SLY MFG. CO. 


4755 Train Ave. Cleveland, Ohio 





| The Michigan’Supreme Court ruled gt 4 





plied for membership. 
Schlossman ) 


Penn LRB \ 


*Picketing Enjoined; Upheld 


ba | 


where the object of a strike and Picket 
was unlawful it could be enjoined, jy 
fering with a business right by inter 
ing with its free flow of labor was hw 
to constitute such an unlawful objecti 
Furthermore, no labor dispute was 4 
volved. (Lafayette Dramatic Production 
Inc. vs. Feventz) 

On the other hand the Minnesoty §, 
preme Court upheld the right of unig, 
to picket for the purpose of compelly 
an employer to hire out to contract Mae 
work which he has been doing him 
(Glover vs. Minneapolis Bldg. T, 
Council ) 


Ie ge 


* Discrimination 


Management’s penalty for  disciplini 
workers may not be stricter in the oy 
of union members than in the case , 
workers who are non-union membe 
(Ford Motor Company) 


















Penalty for Discrimination 


For discriminatory discharge of employes 
who were also evicted from compam§| 
owned houses, the Board ordered th 
employer to reimburse the expense 
finding and moving into new quarter 
(Industrial Cotton Mills Company) 















*Reinstatement of Economic Strike 


NLRB ruled that if an employee 5 
to take a job vacated by a striker growl 
out of an economic not a labor dispute 
he must be reinstated when the stnk 
is over. If the employer fails to reinstat 
he may be liable for back pay even thoug 
the striker had not applied for the ja 
(Pinaud Inc.) 


* Domination 





Management’s use of a union to dissemin 
ate information and secure acceptance? 
its plans and policies, and making t 
union the medium for expounding 
views concerning such policies, constitutes 
company domination. The Board fount 
further evidence of domination in M% 
permission to hold elections on compait 
time and property as well as the gral 
of facilities required for holding sig 
elections. (Duncan Foundry & Machi 
Works, Inc. ) 


Interference 

An employer’s announcement that he wi 
in no circumstances sign a closed 
contract with a union which has noty 
asked for bargaining rights, was held# 
terference. (Rodgers Hydraulic Inc.) 


*Minority Entitled to Job Insuramt 
Benefits j 


The Washington Supreme Court decide 
that members of a minority union Wil 
has lost an NLRB election are ent 
to job insurance benefits in the event 
strike, since the minority group had 
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Contracty 
ng himsef 
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employes } 

dered ~ entru: with the responsibility of k reping © 

-xpense 0 saws cutting tirelessly in thousands of plants. 

> quarter For, in this war, the. saw which cuts the 

pany) '. numberless parts which go into mechanized 

ic Strike armaments is a tool of paramount import- 
" ance. Every weapon, machine or instrument = © 

ce_refug : of war begins with a cutting stroke. 

re csp We are proud to report the use of Atkins 

the stil Saws in many new plants cutting new 

) reinstate : materials, with the success to be expected 

cn thoug! Mie ass ‘of 86 years of experience. Combined with 


the job) 4 experience are numerous practical demon- 
strations by Atkins engineers—all with a 
view to getting the right tool on every 
specific cutting job. 


anal in the metal cutting field, saws of the 
king tht »  “Curled-Chip” design have set new high 
nding it iy : standards of metal cutting saw performance. 
~— ute WW |. Atkins Engineering extends to other fields— 


io to the timber industry with equipment like 
compan] fim jn * the new Electric Tree Faller—to supplying 
he gra saws for technical units ashore, afloat and 
ing Suh . ; aloft. 
Machine : 4 ae ‘ ‘ 
Thus is Atkins’ all-out production meeting 
the demands of all-out war. © 
E. C. ATKINS AND COMPANY 
445 South Mlinois Street 2 


Culting a Name for Themselues 


IN EVERY PHASE OF WAR PRODUCTION 


NANC4 VOLUME 101, NUMBER 9 - SEPTEMBER, 1943 


























“direct interest” in the dispute whi 
brought about the work stoppage cayp 


by the majority union, even thoug} 
M E Pp a D J N union was the officially designated bap 
. J ing agent. (Polson Logging Compale 


Oxette Railroad Company) 


WITH PRESENT MACHINES! NLRB Must Proye Contempt 


The Circuit Court of Appeals ruled ¢ 
the burden of showing that an employers 
guilty of contempt is on the NLRB, { 
sas City Power & Light Company) 


Refusal to Bargain 


Management’s claim that the right to 
off is wholly discretionary with it 
held to be a refusal to bargain collectiyg 
(Montgomery Ward & Company, 


*State Commission Not Bound by : 
NLRB Findings 


The Utah Supreme Court held that ty 

State Industrial Commission is not boul! 
by the findings of the NLRB as to { 
employer’s responsibility for a strike, 
is entitled to make its own independese 
investigation of the strike. (Utah vs, Indu 
trial Commission ) 





*State Union Curbs 


. In furtherance of its announced polis 

; or ae to regulate labor unions, Florida 
@® TANNATE Leather Belting maintains top machine speeds even requires that business agents .of uni 
at peak loads ee tightly delivers more power and keeps must have been citizens and resident 


of the United States for ten years j 


machines running smoothly with fewer shutdowns for drive main- ' years) 
order to qualify to perform their dutie 





tenance. 

2 ae *Union Liable for Unfair Labor 
Moisture, machine oils and many chemicals have little effect on Practice re 
Tannate. It will keep its grip and great strength even under ; 5 

‘ "A ind : . The Supreme Court of Wisconsin = 

severe operating conditions. tained a finding by the State’s Labamain 
es Board which found that officers of a 
Tannate will give you longer belt life and lower yearly belt cost union were guilty of unfair labor practoai 


in coercing employees to pay back di. 


It will increase output and give you more uniform work, n co et 
(Christoffel vs. Wisconsin Employment | 


less spoilage, fewer shutdowns and reduced unit costs. Relations Board) 

Give Tannate a trial in your plant— warTe ei oun ps *Supervisors Denied Protection 0 
> 7 J : " -engt aiculator. Aaccu- ; 

let it help you get-peak efficiency from ae. aa wwe. . Wagner Act 

your machines. free on request. Supervisory employees are not entitled to 


exercise bargaining rights under the pio 
tection of the’ Wagner Act. This ruling 
is not limited to situations in which the 
same or an affiliated union seeks repre 
sentation of supervisory as well as produc 
tion employees.” The fact that the union 
seeking to represent supervisory employees 
is independent and unaffiliated is imm* 
terial. (General Motors Corporation) 


Test of Supervisory Employment 


The Labor Relations Board decided that 
boss machine tenders come under the 
definition of supervisors, since they att 
paid on a salary basis, have authonity 
lay off ordinary employees, and can me 
ommend the hire of new employes 
(Chesapeake Corporation of Virginia) 

















J.E RHOADS & SONS e¢ 35 N. 6th St Philadelphia 6, Pa The Board also ruled that a union ep 
Pee 7 - abate resenting supervisors and having a Ct 
NEW YORK ¢e CHICAGO oe ATLANTA e¢ CLEVELAND tract with an employer may also be d& 
: ignated as bargaining agent by non-sup 
Established 1702 visory employees. (Revere Copper & Bras 

Company ) 
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ction of Tomorrow is cast in the furnace of today —and not all the wisdom of the sages can make 
a good product from a poor pattern, nor sound material from an unsound mele. 

ntitled to * * re 

the pro : 
. = In all its years, Union has projected into its castings the soundness of its metallurgical knowl- 
9 edge, the “know-how” of its pattern-making, understanding of the stresses of use. Union's 
4 produc men of science have always had Tomorrow in mind. 
he uno 
mployer * * * 
ay The men of Union had Tomorrow in mind when they pioneered that new, tough steel called 
iia “Univan” ... the Web-Spoke driving wheel center for locomotives . . . the amazing new-day 
adie method of combining cast and fabricated parts known as “‘Fabricasting.”” 
ider the * * * 
they are ; : 
hority to Even today, all-out for Victory, these men have the pattern of Tomorrow very much in mind. 
be Though they may not be able to supply you promptly with goods until “unconditional sur- 
ginia) render,” they can and will think and plan with you—for your better products and greater profits. 
1i0n ep 

a Con 
¢| UNION STEEL CASTINGS Ciirseurcn, rennsvuvania 
- & Bras e PITTSBURGH, PENNSYLVANIA 

MAKERS OF: 
Driving wheel centers, locomotive frames, pump casings, vault doors and frames, annealing boxes, spindles, coupling 





NANCE boxes, open hearth charging boxes, gear blanks—and other steel and alloy castings for steel mills and general industry. 

















VICE AT KEY POINTS AVOIDS 
COSTLY DELAYS, MAKES QUICK 
REPAIRS POSSIBLE 


@ Speed is the essence of today’s production 
efforts. This has added new strains on men and 
equipment. In hurrying to make delivery dates 
machines are forced to new highs, with the 
result that breakdowns and accidents do occur. 
Storage batteries are no exception to this rule. 


Realizing the need for quick repairs Gould 
has created a special factory-backed service 
at key points throughout the United States. Rated Conservatively . . . 

A Goulds equal or exceed in 
Through the completeness of Gould equipment, capacity any battery of 
and the know-how of the eight Gould factories, comparable size and cell 
es ° F ‘ ‘ structure. 
injured batteries will again be on the firing line 


as good as new, with a minimum of delay. 





GOULD STORAGE BATTERY CORPORATION, overew, new york 


Builders of industrial batteries for every application. Sales and service offices in principal cities of the U.S.A. 
Factories at Depew, N. Y., North Bergen, N. J., Dallas, Atlanta, Chicago, St. Paul, Leavenworth, Los Angeles 


\ g s. FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 
me wa RN 


GOULD 











THE SAGA OFA J 
TRUCK ; 



































> It happened on the swing shift 
Perhaps it was the poor light, or 
may have been one man’s endeayon 
to cut a corner, hoping to gaye 
few second’s time. In any eye 
there was a crash and the sound, 
cuss words out of the darknesgs 
platform truck has skidded,” 
gone over the edge. : 

By herculean efforts the crewg 
aged to get the cases into the 
and the order left as scheduled, 
platform truck, however, was g 
the worse for wear. Repairs to 
truck could be made in the fag 
shop, but the damaged batteryj 
the bottleneck. 


The superintendent decided 
“Call Gould’. A Gould service 
was soon on the spot. All ¥ 
could be salvaged of the wred 
battery was placed on a fast tm 
and rushed to the nearest 
plant—one of the eight strategig¢ 
located to serve American indug 
There complete repairs were ma 
and less than 72 hours later 
truck was again in operation. 


Keep charged elements wet. 
an element is exposed to the aif 
any length of time, you will not 
a steaming action taking place. 
is caused by the oxidation of f 
sponge lead in the negative plat 
It is a quite rapid chemical react 
with the oxygen in the air and 
sults in the generation of considé 
ble heat, as well as the loss™ 

charge in the negatives. 4 


Whenever it is necessary to remo} 
or otherwise expose an element of2 
battery, it is essential that it be 
promptly immersed in clean water 
or battery electrolyte. If the repaits T 
involve prolonged exposure of the 0 
negative plates the separators should | = 
be taken out of the unit and kept 
saturated. Then allow the negative 
element to dry out in a free circula- 
tion of air. In this way, although 
the negative plates will discharge, 
they will not heat up enough to 
cause damage. 


We would like you to know the Gould men 
who will take care of your industrial storage 
battery requirements. 


The West Coast states are served by a group 
of men working under the direction of Mr. 
R. P. Anderson, Sales and Service Manager, 
at 2678 Lacy Street, Los Angeles. At San 
Francisco, Mr. J. H. Hamilton is located in 
the Flood Building. Mr. F. J. Smith 1s at 
1233 N.W. Lovejoy St., Portland, and Mr 
N. R. Farsje headquarters at W. 508 29th St, 





Since /898 THE BATTERY PICKED BY ENGINEERS 
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Spokane, Wash. 
(Advertisement) 
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Efficient... POWERFUL! 
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Smooth out operator jitters : , . and smooth 
out production problems at the same time— 
with the “Sterling 1000” . . . Power to spare, 
rapid cutting, yet its scientifically engineered, 
counterbalanced mechanism operates without 
trace of vibration! Built like a fine watch, but 
extra sturdy and tough for a thousand types of 
production. 


Designed on New Sanding Action Principle! 


Orbital, circular, thousands of abrasive grains 
cut furrows which cross and recross each other. 
With this action, the “Sterling 1000” cuts faster 
—produces the smoothest surface on wood, 
metal, plastic or composition. Ideal for many 
rubbing and polishing operations. 


Write today for your copy of the New “Sterling 1000” 
folder, describing 21 important features in detail. 


STERLING TOOL PRODUCTS COMPANY 


390 £E. OHIO STREET @e CHICAGO, ILLINOIS 


615 W. Washington Bivd., Los Angeles, Calif. 


SEPTEMBER, 1943 


74 Wellington Street, W., Toronto, Canada 
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The new General Electric line of 
ELECTRONIC MEASURING INSTRU- 
MENTS is designed in the famous 
G-E Electronic Laboratory. It 
provides an extensive choice of com- 
pact apparatus for service, main- 
tenance, or research. 


For measuring electronic circuits 
and component parts, these mod- 
ern G-E unimeters, capacitometers, 
audio oscillators, wide band oscil- 
loscopes, square wave generators, 
signal generators, power supply 
units, and other utility measuring 
instruments assure accurate, depend- 
able service. 

Planned for easy, error-free read- 
ing, the units are sturdy, stable, 
shock-resistant, and compact. 

G-E testing equipment is now in 
production primarily for the Armed 
Forces; it may be purchased on a 
priority if you are engaged in war 
work. After the war, the full line 
will again be available to everybody. 
. .. Electronics Dept., General 
Electric, Schenectady, N. Y. 


e We will welcome your inquiry for 
G-E electronic measuring equipment 
made to your specific requirements. 









ELECTRONICS 
DEPARTMENT 
GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Please send, without obligation to 
me, the General Electric Measur- 
ing Instrument Catalog, F-1 (loose- 
leaf), for my information and fites. 











Name oe 








Company __ waite 
Address___ 








GENERAL @ ELECTRIC 


ELECTRONIC MEASURING INSTRUMENTS 








THEY SAY AND DO 





War Spending 
at Home and Abroad 


The United States’ biggest customer at 
the present is its own government. More 
than two-fifths of the goods and services 
produced in this country last year were 
absorbed by the government, or well over 
twice the percentage taken by government 
expenditures in 1938, according to a study 
made by the Division of Industrial Eco- 
nomics, National Industrial Conference 
Board. In actual figures the expenditure 
has been 42 percent of total output. 

But at that, Great Britain has topped 
our figure by 12 percent, expenditures 
reaching 54 percent, or more than three 
times the share of national output ab- 
sorbed by’ that government in 1938. In 
that year British-government expenditures 
were 17 percent, while United States 
expenditures were 18 percent of national 
output. Private consumption expenditures 
have naturally declined in both countries 
since 1938. 

Last year more than 9 percent of 
Britain’s national product was contributed 
at the expense of private fixed capital, 
and there are indications that the United 
States has also begun to deplete its stock 
of privately owned capital goods. 

From British experience and the sim- 
ilarity of the trends in both countries, 
further cuts in the share of goods and 
services going to the people can be ex- 
pected as the war continues. Government 
cxpenditures should continue to increase 
but at a slower rate, while privately 
owned capital facilities can be expected 
to become more rapidly depleted. 


Sanctions for Strikers 
Fixed by Executive Order 


Texts of President Roosevelt’s letter to 
William H. Davis, War Labor Board 
chairman, and of his Executive order on 
enforcement of directives of the WLB 
follow: 

The Letter 
\ug. 16, 1943. 

Dear Mr. Davis: 

I am writing you regarding the ques 
tion of compliance with board orders 


‘under the War Labor Disputes Act which 


you and I have been considering. The 
act empowers the board to prescribe the 
“terms and conditions * * governing 
the relations between the parties, which 
shall be in effect until further order of 
the board.” 

Congress intentionally left the enforce- 
ment of these orders to Executive action. 
I agree with you that it would be help- 
ful, in the light of our combined experi- 
ence in dealing with disputes under Exec- 
utive Order 9017 and more recently under 
the act, to define a program for bringing 
about compliance in the relatively few 


























mM 


cases in which Executive action may } 
come necessary. is 


1. When an employer refuses to ge 
nly his plant may be seized and opem 
by the government in accordance witht 
terms and conditions of employm 
sctibed by the board. Less drastic ge 
tions, however, including control ¢ 
contracts, of essential materials, ange 
transportation and fuel, should be 
plied if this can be done withouty 
peding the war effort. I am accord 
requesting the Director of Econg 
Stabilization to direct the application: 
any or all available sanctions of thigg 
by the appropriate agencies of gow 
ment in cases of noncompliance repomg 
to him by the board. ; 

2. When a local union refuses to 
ply, by directing or advising workers i 
to work under the terms and condition 
prescribed by the board, action by the re 
sponsible national or international off 
has thus far, in all but one of 
cases, sufficed to bring about compliangg 
If such action should prove ineffective, 
if a national or international union sh¢ 
itself be the offender, the plant will 
taken over under the War Labor Dy 
putes Act and operated by the gover 
ment, if this is necessary to prevent inte 
ference with production and to prote mu 
the workers who wish to work. sh 


tive at the time of taking over shall on 
tinue, unless the board modifies then 
upon request of either the union or thagi 
government agency operating the property. / 
As a part of the compliance program th® 
appropriate government agency at the timy 

of taking over shall ask the board t 
modify its order so as to withhold from 
the union (by escrow in the case @ 
checked-off funds) the benefits, privilege. 
or rights accruing to it as such under th 
agreement or proposed agreement with the 
employer, until the union demonstrates 
its willingness and capacity to abide bi 
the obligations thereof. 

All questions of fact in this connec 
tion, and the extent of anv modification 
of the order. should be determined b 
the board. I am authorizing the Director 
of Economic Stabilization to issue ay 
necessary instructions to government 
agencies in carrying out this policy. 

Government operstion in these cass 
will be conducted with the least pos! 
ble interference with existing management. 
Plants will be returned to their owner 
as speedily as conditions permit, and in 
any event, as provided in the act, within 6! 
days after the restoration of producti 
efficiency. The board may, of course, # 
its own motion, except during government 
operation, modify its orders in any way! 
deems appropriate to insure compliance. 





3. As to compliance by individuals, the 
act contains penalties for certain types 
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We start with the best selected stocks 





Lubricants today have to stand up 






> 
eee 


privileges 

























ander the under a 24-hour-day bombardment. suited for the purpose, then treat those f 

withth—, They are the shield between metal stocks to enable them to carry loads En 
a ; surfaces in motion, enabling machines to last twice to four times as heavy as the same oils x 
an longer, perform better, produce more. untreated. We treat them also to increase their me 
a To carry. today’s loads at high speeds, the resistance to leakage—better cohesion, and ad- a 4 
Directo lubricant cannot be just “any old oil’’. It should hesion to metals. And there are other treatments ; 
vould be prescribed by a lubrication specialist, and to prevent sludging, to render them stable under cA 
gs? | made by a concern which knows the secrets of severe conditions, without chemical change. ‘ 
-o modern petroleum reinforcement. That’s why we say that good oil plus skillful 4 : 
r pie 9 Houghton qualifies both ways—in the oil it- treatment means “oil with guts”. Houghton’s me 
vithin 6 self and in the counsel given to help establish “fortified” oils are helping war production: if 
a sound lubrication practice. may we demonstrate? igh 
yernment ; ; 
y way 8 
“a E. F. HOUGHTON & Co. ol: 





303 W. LEHIGH AVENUE, PHILADELPHIA 
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ngenious materials handling developments, 
revealing unlimited possibilities 
for boosting operating efficiency and lowering costs, 


grow out of the all-round 
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THE 24-HOUR ONE-MAN-GAWNG 
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TOWMOTOR CORPORATION © 1238 £. 152ND STREET, CLEVELAND 


STRAICHT—CAS POWERED INDUSTRIAL TRUCKS EXCLUSIVELY —SINCE 1919 
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interference with producticn, which jt ; 
the province of the Attorney General 

enforce. In addition, sanctions cap } 
applied by the Selective Service ang 4) 
War Manpower Commission, and | aa 
questing the Director of Economic Stabj 
zation to direct the application of a 
or all of such sanctions in NECESsary Cay, 
upon report by the _oard of non on 
pliance. 


I am informed that during the past] 
months the board disposed of oye ; 
thousand disputes. Only seven had to} 
referred to me because of persistent 
compliance. 

This is a remarkable record, in fy 
making of which the industry, labor, gj 
public members of the board haye exc) 
played an effective part. They could gy 
have succeeded, however, without # 
patriotic support given to the nation! 
no-strike, no-lockout agreement by fy 
great mass of American employers and 
workers and their leaders. 

I am confident that that agreemen 
which calls for final determination by thy 
board of all disputes not settled by @ 
lective bargaining or conciliation, 
continue to be supported; and it isp 
earnest wish that the sanctions described 
above, which exist only as a matter g 
wartime necessity, may not have to k 
invoked. 

Sincerely yours, 
FRANKLIN D. Roosevett, 


Executive Order 


Director to take certain action in connec 
tion with the enforcement of directive 
of the National War Labor Board. 


Authorizing the Economic i come 


By virtue of the authority vested in me 
by the Constitution and the statutes of th 
United States, it is hereby ordered: 


In order to effectuate compliance with 
directive orders of the National War Labor 
Board in cases in which the board reports 
to the Director of Economic Stabiliz 
tion that its orders have not been com. 
plied with, the director is authorized and 
directed, in furtherance of the effective 
prosecution of the war, to issue such é- 
rectives as he may deem necessary: 





(a) To other departments or agencies 
of the government directing the taking 
of appropriate action relating to withhold 
ing or withdrawing from a noncomplying 
employer any priorities, benefits or priv: 
leges extended, or contracts entered ito, 
by executive action of the government, 
until the National War Labor Board 
has reported that compliance has been 
effectuated; 


(b) To any government agency operat 
ing a plant, mine or facility, possessio 
of which has been taken by the Pret 
dent under Section 3 of the War Labor 
Disputes Act, directing such agency © 
apply to the National War Labor Boatt, 
under Section 5 of said act, for an onde 
withholding or withdrawing from a not 
complying labor union any benefits, priv 
leges, or rights accruing to it under the 
terms of conditions of employment ® 
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“iNew Life on Graveyard Shifts 
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f non-op Clear Lungs, Cool Bodies Keep 
Production Up, with Coppus Blowers 

the past j or Heat-Killers on the Job. 

of over 

Bra In tough, round-the-clock war produc- 
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tion, cleaning furnaces, in tanks or 
underground manholes, around hot proc- 
labor, . esses, don’t let heat-fag or fume-fag sap 
have ex your workers’ strength. 

- could ng Like so many others, you can get more 
ithout fhe productive minutes out of every man- 
ie natig hour by putting a Coppus “Blue Ribbon” 
nt by-f he Blower or Exhauster where it’s needed. 
loyers ang Easily carried from place to place, 
adaptable to many special purposes, 
each one carries the “Blue Ribbon”, te GRP Miia eeatgee 
mark of Coppus precision workmanship ” i 
and rugged, year-round durability. 4 
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BLUE THE BLOWERS THAT PUT MORE MINUTES IN EVERY MAN-HOUR., 
agencies ‘ 


e taking CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — ‘ 
vithhold SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 





mplying MAIL THIS COUPON to Coppus Engineering Corp., 209 Park Avenue, Worcester, Mass. Sales offices in 
Or priv: __ REGISTER. Other ~Blue Ribbon” Products in SWEET'S and THOMAS’ REGISTER. 
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How the HEAVY-DUTY 


General Wircbound Box 














...solves EXPORT 
shipping problems 


OUGH sea voyages, rapid loading and 
unloading of merchant ships, frequent 
handling by careless native labor, journeys 
in rough riding trucks—these are but a few 
of the conditions that require different con- 
tainers for export shipments. These are the 
conditions that the HEAVY-DUTY GENERAL 
WIREBOUND is meeting so successfully. 
The Heavy-Duty General Wirebound 
box is made of %” resawn hardwood lum- 
ber and is reinforced with binding wires 
stapled to four faces. Like the lighter 
domestic box, this export container pro- 
vides maximum protection—minimum 
weight and size advantages. It is easy to 
pack and unpack, and has exceptionally 
high re-use value. 

Available now only for the protection 
and safe delivery of war materials, the 
Heavy-Duty General Wirebound will, 
“tomorrow,” solve many a peacetime ex- 


port shipping problem. 


ese 


: GENERAL OFFICES: 504 North Dearborn Street, Chicago, Ilimois 
DISTRICT OFFICES AND PLANTS: Brooklyn, Cincinnati, Detroit, East St. Louis, Kansas City, Louisville, 









_ —“ 


Heavy-Duty General Wire- | 
bounds ‘are made in a wide 
variety of sizes and shapes—to 
jit the product. 

| 





ait = 


Combined with new packing 
methods the Heavy-Duty pro- 
vides protection against the ele- 
ments, rust and corrosion. 








“a 


Packing, handling and unpack- 
ing of shipments up to 1,000 
pounds can be made faster, 
easier with the Heavy-Duty 
General Wirebound. 


COMPANY 









Milwaukee, New Orleans, Sheboygan, Winchendon; Continental Box Company, Inc.: Houston, Dallas. 
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effect (whether by agreement betw 
parties or by order of the National We 
Labor Board, or both) when POssession : 
taken, until such time as the oak 
complying labor union has demon. 
strated to the satisfaction of the National 
War Labor Board its willingness and 
capacity-to comply; but, when the check 
off is denied, dues received from the 
check-off shall be held in escrow for the 
benefit of the union, to be delivered tp 
it upon compliance by it. 


(c) To the War Manpower Commis 
sion, in the case of non-complying indi. 
viduals, directing the entry of appropriate 
orders relating to the modification or cay. 
cellation of draft deferments or employ. 
ment privileges, or both. 5 

FRANKLIN D. Roosevetr, 


The White House, 
Aug. 16, 1943. 


Manpower Commission 
Launches 3-Point Program 


With the issuance of a list of “critical” 
occupations, the War Manpower Com 
mission has set in motion a new, three 
point program designed: (a) To hold 
essential workers on war-useful jobs if they 
are so employed now, (b) to assure trang 
fer of workers to jobs aiding in the war 
effort, and (c) to supply men needed for 
the armed services without cutting war 
production. 

As part of the program WMC also 
expanded the list of “‘non-deferable” occu- 
pations and revised slightly the list of 
“essential’’ occupations and industries, 

Two major factors affected WMC’s pol 
icy in announcing the program. First was 
its desire to find a means of making “vol 
untary” methods -work, thus obviating 4 
compulsory National Service Act of the 
type which Congress was preparing to 
debate. Second was the imminent induc 
tion of fathers, another Congressional 
issue of importance. Aim of the program 
was to make occupation the first consid 
eration in all questions of Selective Serv- 
ice deferment, so that fathers engaged in 
non-deferable occupations might transfer 
to war jobs or prepare for induction. 

It was emphasized that the new list 
of critical occupations did not render 
obsolete the older list of essential activi 
ties and skills. But those in critical occw 
pations will, of course, receive primary Com 
sideration for deferment. 

The critical occupations follow: 


Part 1—Production and Services Occtt 
pations: Aircraft-engine mechanic, ale 
around; aircraft engine tester, all-around; 
aircraft instrument mechanic; aircraft me 
chanic, all-around; airplane navigator; ait 
plane pilot, commercial; airplane mechani 
all-around; ballistician; Bessemer convertet 
blower; blacksmith, all-around; blast fur 
nace blower; blaster, mining; boat-builder, 
steel or wood, all-around; boilermaker, all 
around; boring mill operator, all-around; 
bricklayer, refractory brick; cabinet-maket, 
all-around; cable splicer, telephone, tele: 
graph, or submarine; cable transmitter and 
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Cargo Booms — Top Masts — 


- UNION META 


Wf 





Sy "The United States Maritime Commission 
has honored Union Metal men and women with its 
highest award, the Maritime ““M” Pennant, for out- 
standing achievement in the production of tapered 
tubular steel booms for America’s Liberty Ships. 

‘Now that proud pennant, and the Flag of the 
Victory Fleet, fly over our war-busy plant — together 
with “Old Glory”, the Army and Navy “E”, and the 
Treasury Flag. 

Ever since the war began, Union Metal’s diligent 
and patriotic workers have given, and pledge them- 
selves to continue to give, the best that’s in them to 


help speed victory. 


Their acceptance of these several honors has been 


in a spirit of the deepest responsibility toward our 


Merchant Marine, our armed forces, and our country, 


It is their will to produce the most possible of the best 


materials of war in the shortest time. 


f aA SS 
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—Monotube Steel Pile Casings —Steel Skids and Boxes — Monotube Steel Poles for Distribution and Transmission 
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THE UNION METAL \MFG. CO. CANTON, OHIO 


Practice Bombs — Recoil Mechanisms — Gun Mounts — and, in peacetime, Steel Street Lighting Sten 


dards 


Lines 
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The G&N Manufacturing Division 
of The Cleveland Automatic Ma- 
chine Company makes diecasting 
.machines that you will want to 
know about if you make diecast- 
ings either as production or as 
assembly items. Flame-cut steel 
plate construction. Tough and 
efficient. Write today for the 
G&WN booklet. The address is 
2269 Ashland Road, Cleveland. 


CLEVELAND .- 


ing 


‘AND G&N DIECASTING MACHINES 


U 





TOMATICS 


| nical, or scientific in 
| although the occupations of the workg 


| marine cable; layout man, boilermaki 


| receiver; cam-layout man; car inspe 
railroad transportation; catalytic ogg 

engineer, synthetic rubber; cementer 
well; chainmaker, all-around; chambem 
acid; coke burner; computer, electric, 

mic, or gravity; conductor, railroad ge 
portation; converter operator, non-fem 


metal, smelting and refining; contig 
still engineer, synthetic rubber; ¢ 
smith, marine, all-around; coremaker§ 
around; cutting machine runner, mj 
diamond driller, mining; diemaker, 
around; diesinker; diesetter; diesel | 
chanic, all-around; dispatcher, radio @ 
munications, telegraph, or submarine ¢ 
diver; driller, fine diamond dies; elegt 
tester, power equipment; electrician, 
stallation and maintenance, all-around; 
trician, aircraft, marine, power housg 
submarine cable, all-around; engineer, dig 
first, second, or third assistant, ship; @ 
neer, locomotive, railroad transportatig 
engineer, turbine or diesel; engineerin 
draftsman, design; finisher, fine diamond 
dies; first helper, open hearth or electioitiat 
furnace; flight dispatcher. 


a 





Supervisory Jobs 


Foremen—including only those who ag 
(1) utilizing in their supervisory jobs q 
knowledge or skills of one or more 
the occupations included in the list™ 
critical occupations, and (2) those 
supervise directly or through subordiaj 
foremen and supervisors, production, te 
essential activitig 


supervised may not be listed. . 
Form blower, aircraft; glass blower, 
entific laboratory apparatus; heat-tréata 
all-around; heater, steel mill, all-around | 
hoisting engineer, mining; inspector { j 
cluded in this designation are only thom 
workers who are qualified to perform § 
one or more of the critical occupatio 
appearing in this list, and who uti 
the knowledge and skill of such occg ‘ 
tions in inspecting work in order to instil | 
uniformity and accuracy of products 


| services); installer, telephone or telegra 


equipment; instructor (included in & 
designation are only those workers 
are qualified to perform in one or m@ 
of the critical occupations listed @ 
because of their aptitude and experiem 
have been assigned as instructors in ta 
ing programs either in plant or 
tional); instrument maker and _ repailt 
electrical, mechanical, or scientific; }@ 
bearing maker, all-around; jointer, 
foundry, machinery, or shipbuilding; 
burner, all-around; lineman, telephom 
telegraph, or power, all-around; load 
patcher, power or gas; locomotive engl 
repairman; loftsman, aircraft or shipbull 
ing; loom fixer; machinery, driller, m 
ing; machine tool set-up man; machinist 
all-around; machinists, marine, all-around 
mate, first, second, or third; mechanicial, 
communications equipment (this clast 
fication includes individuals who malt 
tain and repair telephone and telegraph 
equipment and circuits, technical broat 
cast equipment, radio-telephone and radio 
telegraph equipment, or submarine cable 
apparatus ) . 
Miller, grain products, all-around; mill- 
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yo Cleveland Automatic Machine Company’s “Production Cost Patrol” is an en- 
gineering service. Its purpose is to provide a competent “outside approach” to your 


ibordix ai 

pe a turning and forming problems, and, working in co-operation with your production 
© work experts, to seek out hitherto undiscovered waste in production methods. 

al i Engineers who would come to your plant to perform this service do not merely ask a 
a i 4 few questions, whip out a slide rule and a convenient formula for making changes. 
ily those Instead, a thorough study of methods is made. Wherever possible, specifications of 
ses i] pieces in production are taken and samples produced by methods our engineer works 
o util out. If the new method affords improvements in cost and production, you are given a 
to inl full report on the comparison between present and proposed methods, detailing every 
oe unit of time, manpower and equipment involved . .. showing not only HOW but WHY. 


telegn 
The steps to bring about such a study in your plant are simple . . . (1) Upon request 
you will be given a statement of our engineer’s method of surveying your plant, and 
his credentials will be submitted. (2) The engineer will spend as much time as neces- 
sary in your plant, making detailed studies, without interrupting production. (3) A 
detailed written report will be made for you, with proposals for changes in method 
wherever opportunities for savings are found. 


Write or wire for further information 





THE CLEVELAND AUTOMATIC MACHINE COMPANY 


CLEVELAND, OHIO 


. cable 
ads SALES OFFICES 


é; CHICAGO: 1408 Civic Opera Building NEWARK: 902 American Insurance Building 
DETROIT: 540 New Center Building CINCINNATI: 1315 American Building 
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How DEVO PAKE hides 


and covers any surface 
in just one coat! 


Thrilling 7s the word for Devopake’s one-coat hiding quality. There are 
thousands of maintenance men who have been thrilled . . . and pleased 
when they found they saved time and money by using Devopake. 
Here’s a paint that’s a primer and finish-coat in one . . . no need for the 
usual time-consuming under-coat. And Devopake’s big-brush work- 
ability quickens application time . . . saves vital man hours. 

Devopake can “take it.” Its oil-base protects walls . . . enables them 
to stand up under repeated washings. What's more, seeimg conditions 
are improved because Devopake provides maximum reflection and 
diffusion of all available light, speeding war-time production. 

If your interior walls need painting, write for circular on Devopake 

. now, by popular demand, manufactured in 7 practical colors. 


Specify Devopake on your next paint job and save time . . . 
save money ... enjoy complete, guaranteed satisfaction. 


DEVOE PAINTS 


The 189th Year of the Oldest Paint Maker in America 
FIRST AVENUE AT 44TH STREET, NEW YORK 17, N. Y. 














“not been mentioned: 





wright; miner, underground, all-aroung 
(included under this title are only ¢ 
individuals whose job assignment fegyj 
them to perform the duties inyolyed in 
driving underground openings inelyd; 
drilling, blasting, timbering. Due to shat 
ardization of mining methods, these func. 
tions may be performed by separate jing: 
viduals whose occupational titles gly 
appear in this list because the jobs mee 
the criterion of critical occupations, Sing 
the term, “miner,” is generally used jy 
the industry to identify underground wog. 
ers, it should be clearly understood that 
it does not cover such workers as muck. 
ers, trammers, and helpers). 


Others on the List 


Molder, bench, floor, or all-around: 
model maker, all-around; observer, se 
mic; oil well gun perforator; oi] yal 
treater, acidising; optical mechanic, gh 
around; paper making machine engineer 
patternmaker, metal or wood; pipefitter 
marine; power shovel engineer, minis 
precision lens grinder, all-around; pulp 
operator, steel mill; pumper, — refines 
in charge; purification engineer, synthe 
rubber; radio communications technigy 
radio telegrapher; radiophoto technigg 
reactor engineer, synthetic rubbemy 
ceiver tester, radio or radar; refrige 
equipment repairman, gas or electrigy 
around; refrigerator engineer. 

Sheetmetal worker, marine, all-arog 
shipfitter, all-around; shipwright, 
around; ship rigger, all-around; ship @ 
tain; ship pilot; signal maintainer; 4 
operator, chemical, all-around; stil 
petroleum processing; supervisor (see 
man); switchboard operator, power; 
ner, all-around; testing and regulating ti 
nician, telephone or telegraph; timber 
mining, all-around; tool designer, 
maker; train dispatcher; transmission & 
neer; tugboat captain; tugboat engines 
wood seasoner, kiln; X-ray equipment 


Part II—Professional and  Scieai 
Occupations (including those engaged) 
the teaching of these professions and thi 
engaged in full-time inspecting - di 
which require the utilization of the kne 


edge of the critical occupations) : Account 


ant (included under this title are certified 
public accountants and those who hare 
comparable training, experience, of: It 
sponsibilities); | agronomist; anatomist 
architect, naval; astronomer; bacteriologist 
chemist. 

Engineer, professional or technical (this 
title covers persons who are actually @ 
gaged as engineers in the operating, i 
search, or teaching phases of these profes 
sions, who are qualified either by having 
met the educational requirements or be 
cause of long experience. In addition ths 
title is meant to include those individual 
who may specialize in certain phases 
the professions listed—such as mechanical 
engineers who specialize in the autome 
tive, heating, or refrigerating engineer 
field, but whose special designations have 
aeronautical, agi 
cultural, ceramic, chemical, civil, Com 
munications, electrical, marine, mechat 
ical, metallurgical, mining, petroleum, @ 
dio, safety). 

Entomologist; forester; geologist; g&% 
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.B. CRANES HELP KEEP AMERICA’S WAR —~7;; 
PRODUCTION ROLLING AT TOP SPEED = 





coy 
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LU 
OUR SCRAP 
WI0 TNE FIGHTS 


Here in America where thousands of tons of vital war materiel for the Allied Nations is 
cau being produced, Industrial Brownhoist Cranes are playing a vital role. On railroads, in 
chemical plants, in steel mills, in shipyards, on docks and in big industrial plants, I. B. 
Cranes are using magnet, hook and bucket to load, unload and move material at top speed 
up to twenty-four hours a day. IL B. Cranes are built to stand up—and they are standing up 
on their jobs—whenever and wherever they may be. Industrial Brownhoist Corporation, 
Bay City, Michigan. District offices: New York. Philadelphia, Pittsburgh. Cleveland and 
Chicago. 


oth, 


DUSTRIAL BROWNHOIST BUILDS BETTER CRANES URY 


way 


NANCEPOLUME 101, NUMBER 9 - SEPTEMBER, 1943 | 247 




























































Cane Rover would be a cinch if you could equip him with 


a “walkie-talkie” set . . .and you might even teach him to reply, 





once he caught the spirit of the thing! 

But, whatever its application after the war, the portable short- 
wave receiving-sending set will be electrically operated. And 
electrical circuits call for dependable connectors. Cannon Con- 
nectors will undoubtedly play an important role in all after-the 
war electrically operated communication equipment because 
they are proving their merit today wherever dependability is of 


paramount importance. 





This Cannon Connector becomes an integral part of a car- 
buretor primer cap for aircraft engines. Cannon Plugs are 
used in thousands of different places on all types of Ameri- 


w 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 





can aircraft as well as on ships, guns, tanks and radios 
wherever good electrical connections must be assured. 





seaneet oe 


‘ ee 
CANNON 
ELECTRIC 





Canadian Factory and Engineering Office: Cannon Electric Co., Lid., Toronto 
REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
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physicist; horticulturalist; mathematic: 
(including cryptanalyst) ; metallurgist; m 
teorologist; neumatologist; oceanog ~ 
parasitologist; pathologist, medical; phar 
acologist; physicist; physiologist, 
plant physiologist or pathologist; 
ogist. 


Cdicg 
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New Non-Deferable List 


The new list of non-deferable ocop 
tions includes all those engaged in jE 
manufacturing of the following Product 
alcoholic beverages; amusement machi 
and equipment, such as juke 
machines, games of chance, and pigh 
machines (does not include athletics 
sport equipment); art goods, stamped gq 
otherwise; artists’ materials, decorative 
terials; book gilding, bronzing, and @ 
ing; costume jewelry; costumes, lodge, ma 
querade, theatrical, academic Caps and 
gowns; curtains, draperies, and bed 
cut, beveled, and edged glass; cuty, 
decorative feathers, plumes, and artifiga) 
flowers; fancy fabrics, such as brocade 
chiffons, damasks, laces, and lace gogh 
velvet, etc.; frames, mirror and piche 
furniture, garden, beach, porch, toy; ga 
and toys; greeting, souvenir, visiting, a 
picture postcards; jewelers’ fixings ga 
materials; jewelry; jewelry cases; 
work (non-industrial); merchandising dis 
play equipment such as cabinets am 
showcases (does not include refrigerated 
display equipment); mosaic glass; musicd 
instruments, except for the armed fotos 
novelties, manufactured from matemly 
of any kind, such as fancy boxes and Gm 
tainers, souvenirs, figures, models, carving 
ornamental shoe buckles, albums, costime 
novelties, etc.; ornamental gold and sf 
leaf and foil (non-industrial); pleat , 
stitching, tucking, and embroidery; ‘ 
and advertising displays; silverware @ 
plated ware (non-industrial); smoking #® 
cessories; soft drinks; stained, leaded, om 
mented, and decorative glass; trimming 
and art needlework. 





Non-Deferable Services 


Also non-deferable are those engaged in 
the following services: Amusement 
cades; amusement ticket agencies; automo- 
bile-rental service; clubs—social, fratemd, 
business, and political; dance, music, the 
atrical, and art studios and __ schools 
gambling; interior decorating; night clubs 
parking lots; photographic studios; pool and 
billiard halls; race tracks and outst 
travel agencies; turkish baths, massage 
parlors, clothing rental, porter service, and 
social-escort service. 

Likewise non-deferable are those & 
gaged in the following wholesale and t 
tail trades: Antiques; artists’ supplies; beet 
wines, and liquors; candy and confection: | 
ery; custom furriers; florists; games and toys 
jewelry; musical instruments; novelties; pt 
shops; soft drinks; and tobacco. 

All the following occupations are not 
deferable regardless of the activity® 
which they may be found: Ady 
advertising agent; amusement-device 
ator; bar boy; bar cashier; bartender; 
house attendant; beauty operator; bell 
billposter; book and periodical agent; DO® 
ing agent; bootblack; busboy; butler, @ 
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--- Wherever 
Bearings Are Needed 


@ Bunting Bronze Bearing Service for both 
battle machines and factory machines is 
geared to the urgent needs of today. 

Designers for both war and peace find 
here the facilities and the experience to 
meet any bearing specification however 
unusual. 


Bunting Bronze Standardized Bearings 
are available from stock in a wide range of 
sizes, completely machined and finished, 
ready for assembly in machine tools, elec- 
tric motors and all industrial equipment. 
Bunting Factory-Finished Precision Bear- 
ing Bronze Bars save 50% of machin- 
ing time and 25% of purchased metal. 
Write for catalog. Ask your wholesaler. 
The Bunting Brass & Bronze 


Company, Toledo, Ohio. Ware- 
houses in Principal Cities. 1 
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hop, curb services; car polisher; carp 
caterer, social; charman and cleaner. 4, 
metician; custom furrier; dancin ted ‘ 
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and wherever wire screen. 
has a war-job to do! 


FAR-SIGHTED engineers who designed these maneu- 
verable speed demons equipped their gas lines with 
filters to stand guard against a// foreign matter. 
They had in mind the usual dirt, dust, and other 
particles which tend to clog many a gasoline line— 
to disrupt smooth, continuous motor operation. 
Little did they know that at Bataan, these tiny wire 
filters would even arm PTs against Jap treachery. 
For, when crafty Japs poured melted wax in our 
100-octane gasoline, hoping to make our PT motors 
go dead permanently, these filters caught it all. 


These are the kinds of war-jobs for Roebling Wire 
Screens woven from carefully manufactured wire 
and rod. Fine filters for all types of war equipment— 
tanks, jeeps, planes, trucks, and boats, keep fuel feed- 
ing evenly. Céarser screens, made from sturdier wire 


_ or rod, grade and sift crushed bauxite for aluminum 
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production, crushed ore and coke and limestone 
for iron and steel. 


Screens from 1” réd stock to .001” wire, with 
openings up to 6”, or down to 325 mesh—made of 








DUTCH TWILLED WEAVE 


OBLONG OR SQUARE 
MESH WIRE CLOTH 





DUTCH PLAIN WEAVE 
FILTER CLOTH 














desk clerk, hotel, apartment, club o. 
dishwasher; doorman and starter: cle 
operator (passenger and freight, ex 


industrial freight elevators used in Me st 
nection with warehousing and productigg 
passenger and fie ~ E 
errand boy, including messenger and gia FE 


elevator _ starter, 
boy; floorwalker; fortune-teller, includ 
astrologer, clairvoyant, medium, gud 
reader, palmist, etc.; gardener; greenskeep 
groundkeeper; guide, sightseeing; gue 
hunting and fishing; hairdresser; housemyy 
lavatory attendant; literary and ggg 
agent; managing agent, theatrical and filp 
marker, in wholesale and _ retail trade 
model; newsboy; night club manager gy 
employees; porter (other than in. railrogs 
train service); private chauffeur; reception 
ist; sales clerk; sign painter and g 
writer; soda dispenser; taxidermist; ticks 
taker; usher; valet; waiter (other than ip 
railroad train service); window trimme 


In addition to the above. the staty 
of “idleness” is to be treated as a nop 
deferable activity. WMC officials frank) 
conceded that this provision was aimed g 
strikers in war industries who could then 
be reclassified and their deferments cap 
celled. 

Commenting on the new lists and their 
probable effect, Paul V. McNutt, chair 
man of WMC, said 

“The time has come when every worker 
must justify himself in terms of his con. 





tribution to the war effort. Under ou 
Selective Service System, fathers were de 
ferred so that single men would be taken 
first. Our instructions have always called 
and will still call for single men in essen 
tial jobs to be taken first. Fathers wer 
not, however, given exemptions and ther 
is nothing in the Selective Service Act 
which assumes that they should be passed 
by at the expense of the war effort itself. 

“America is the only nation in the worl 
which has recognized the fact of father 
hood, regardless of employment, as a clause 
for deferment at any stage of militan 
mobilization. Fatherhood does not & 
cuse any man from making his contribu 
tion to victory.” 


Peace-Planning a 
Part of War Planning 
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and display man. a 
As hoo : me 
Aimed at Strikers 
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| 
steel, brass, copper, phosphor bronze, stainless steel, | VE 
aluminum or monel. Whatever your screen or filter | A gentle “unpiling’’ of the gover 
problems, take them to Roebling for prompt help. | ment’s amassed critical materials may be = Th 
| the next job on the nation’s list of “things § Hi 
JOHN A. ROEBLING’S SONS COMPANY JERSEY STRANDED | to do.” Seeing peace planning as an i § ph 
TRENTON 2, NEW JERSEY _ Branches and Warehouses in Principal Cities FILTER CLOTH | tegral part of war planning, Washington's en, 
war agency leaders are looking toward 49 op 
program for sound disposition of gover} | 
ment-owned war plants, according to James of 
| H. McGraw, Jr., New York regional chait 
man of the Committee for Economic De} 
velopment. 
“The men who have been placing Wa Ve 
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contracts know that speedy and equitable 
termination of those contracts is esse 





tial to the successful resumption of a 
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and ¢ 
ist ti Veelos is the drive for the continuous grind of ’round-the-clock production 
an ip 
timmef ,.. for Veelos link construction permits quick adjustment and readjust- 





ment. Long shut-downs of machines . .. upset production schedules . . . are 


avoided. Where equipment must be kept moving, drive with Veelos! 
he statys 








IS a non 
Is frankly 
aimed gt VEELOS PROVIDES SIMPLEST . . . SPEEDIEST 
duld then 
ents can READJUSTMENT OF ANY V-BELT! 
and their — 
tt. chee When the belt of your trousers needs to 
be tightened or loosened, you simply take 
ry worker c ’ . 
ry con it in or let it out a notch. The readjust- 
naer our 
were de ment of Veelos is as simple and practi- 
be taken ty 
ys. called cal as that! You lengthen or shorten 
path Veelos simply by adding or removing 
nd = links. Tension is easily maintained to 
vice AC of 
re passed end slippage without the need to move 
rt itself, , 
he world motors or install new belts. 
f father 
a Clause 
ilitan 
be a The link’s out! The belt's shorter! 
. That's really all there is to Veelos 
ontribu ; 
readjustment. 
j 
- eS j 
~ j aN. 
FREE! : 
REE : COMPLETE, NEW 7 
" 
oa VEELOS PRODUCTION MANUAL 
5 
may he This free manual —“‘Drive Production ) 
“things | Higher with Veelos V-Belt” —gives com- . 


an plete instructions on use, length table, 


ington’s et : eat 
mes engineering data, detailed description 
We d . . ‘ 

govern of Veelos link construction. Shows how 
o James to measure, couple, uncouple any size 


i] chair of Veelos. Write today for your copy 
nic De | of this valuable reference. 





V-BELT 


ng wat | Veelos is made in all standard sizes (34", A, B, C, D, E) 


ae ..» fits all standard V-belt grooves 
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HEIM MANUFACTURING & BELTING CO. 
- MANHEIM, PENNSYLVANIA 






Ske. 









DROP FORGING 


RITCO’s long experience in die sinking 
and drop forging assures strong parts 


accurately made to your specifications. 





Remember RITCO for 


SPECIAL BOLTS, NUTS & STUDS 
DROP FORGING & DIE SINKING 
SCREW MACHINE PRODUCTS, HEAT TREATING 
SPRAYED METAL SERVICE , PARKERIZING 


Estimates gladly submitted. 


Send samples or biveprints. Catalog on Reqvest. 


RHODE ISLAND TOOL CO. 


148 West River St., Providence, R. I. 
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democratic free-enterprise economy. { 
can handle its huge post-war respop, 
ties,” he stated. 
“There is a disposition among (them, 
to see the war picture as a whole and 
think in terms of a carefully 
progress from current war production 4 
still greater war production; then tg 
infiltration of essential civilian bys 
then eventually into peacetime capital ; 
consumption-goods output. While fp 
industrialists in government service i 
are Chiefly concerned with combattj 
letdown due to a public impression thy 
the war is ‘in the bag,’ they know dy 
they cannot neglect the kind of long, 
thinking that recognizes preparation & 
peace as part of our preparation for war _ 
“According to one estimate, still to} 
| checked, we have already made 
| that have called for the cancellation ¢ 
more contracts than were cancelled at ty 
end of the last war. The shifts im j 
use of production and manpower ag j 
have turned from old to new war» 
quirements are giving us experience 
handling the transition problems of ¢& 
actly the same character that we shall e 
counter when such cancellations can 
followed, not by different war orders, by 
| by reconversion to peacetime order-filling’ 



















Better Human Relations 
for Victory 


(In a discussion of common problems 
and responsibilities of workers, manage 
ment, and owners, viewpoints and & 
periences containing the following & 
cerpts were exchanged under the above 
title at the recent Silver Bay Industnd 
Conference, Silver Bay on Lake Geome 
N. Y., by Alvin E. Dodd, Lawrence A 
Appley, Charles R. Hook, Jr., Robert]. 
Watt, and William L. Batt.) 


Present-Day Industrial Relations 


To bring into focus the chief @ 
dustrial relations problems of Americ 
| at war, Alvin E. Dodd, _ president, 
American Management Association, out 
| lined the five main areas in which thee 
problems lie. 


1. Manpower Supply. The War Mar 
power Commission’s estimate of 65.9 mil 
| lion as the nation’s full manpower requile 
ments by July 1, 1944, including 11.3 mi 
lion in the armed forces, and British & 
perience with labor stabilization both sug 
gest that a National Service Act will ult 
mately be necessary. Meantime, it 5 
estimated that 5,000,000 man-years 
be added to the labor potential of the men 
| and women already employed if we over 
| came excessive turnover, absenteeism, 
| abnormal migration, such problems # 
transportation, housing, and_ training. 


2. Wages. Employers are  askilg 
“When will WLB set up adequate mé 
chinery to handle wage and salary increas® 
with greater dispatch?” “In the face o 
rising living costs, how will future wag 
levels be controlled?” “Must we de 




















SAFETY SWITCHES ? 
Here's Why — 


emerges fo RE ee , a 
id -y Ry pe : ens 








“CON TACTS MaKe AND BREAK 


with automatic ease 


CON T AC 7S ww OW position) 


tight as a bolted connection 





In the three illustrations above, a switch head has been cut away or removed 
to show the design and action’ of the Vacu-Break Clampmatic principle. 






lations : we “S 

hief it BullDog’s Clampriatic Vacu-Break design combines in a simple con- 
— struction the two features most essential to flawless safety switch 
m oe performance—clamp-tight contacts and easy operation. 

= It is worth remembering that BullDog—with all its advantages of 
<M simplicity, fine appearance and positive action—costs no more than 
$9 ni switches without this thoroughly modern design. 

ie Ask your BullDog field engineer to give you his interesting 
tish ex mechanical demonstration of the Clampmatic Vacu-Break principle. 
th sug: 
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LINK-BEL 
SPEEDE 


LINK-BELT SPEEDER CORPORATION, 301 W.PERSHING ROAD, CHICAGO, ILL. 

















r 


YOu HAVE NO 
MATERIAL HANDLING 
PROBLEMS WITH A 
LINK- ELT 
SPEEDER 









You can load and unload, stack or move 
materials quickly and with a minimum of 
trouble when a Link-Belt Speeder is on the 
job. These machines are more flexible and 
easier to operate than other 
machines of similar sizes. To 
get the job done right and on 
time, use a Link-Belt Speeder. 


BUY U. S. 
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A DIVISION OF LINK-BELT COMPANY )} 


























increasingly on wage incentive plang 
keep our employees satisfied?” 


3. Government as “Personnel 
Denial of the right to strike by the Sm 
Connally Act, wage increase limitatig: 
and curbs on job-hopping in search” 
better pay make plausible the notion ¢ 
government is now the “personnel man’§ 
whom all problems can be referred, } 
ersatz form of wartime industrial x 
tions has been invented to replace tr 
and proved industrial relations pringip 
and techniques. 


4. Labor policy as a morale builder, G 
the theory that morale is a lot of lit 
things, in many concerns there is fever 
activity with such devices as posters, 
gans, music, movies. Important as the 
may be, they will never overcome the adh 
of a sound personnel program, fund 


mentals of which are (a) a profound gog 


will toward employees, (b) expression of 
this good will in such basic forms as fair 
and equitable wages, adequate means for 
self-development and upgrading, careful 
observance of labor laws, maximum secur 
ity, prompt settlement of grievances, proper 
hours and working conditions. 

Such a policy, enhanced in significance 
in wartime, appeals to enduring motives, 
the things which lead men to exert their 
best efforts and give honest service— 
broadly, the non-financial incentives 
which are unspéctacular but, like old 
friends, wear well.” 


5. Management-Labor Cooperation. Few 
of us foresee any reduction in union 
membership comparable to that follow. 
ing World War I. Acceptance of the 
mutuality of management-labor interest 
and responsibility and adoption of straight. 
forward bargaining procedures may leave 
in management’s mind the question 
whether labor will play its role with equal 
fairness. Dodd’s answer to the question 
is, “Where management is open-minded 
and sincere, where it is willing to ‘give 
and take,’ it has been proved that labor, 
both organized and unorganized, will re 
spond with equal sincerity.” 


In closing, he summarized the problems 
and conditions which he feels will claim 
chief attention in the months to come: 

1. Curbing turnover and reducing the 
rate of absenteeism. 

2. More planning for possible use of 
part-time workers. 

3. Promoting the rapid integration of 
women, older people, and handicapped 
workers. 

4. Greater use of Negroes and other 
minority groups. 

5. Utilizing the training facilities of 
Training-Within-Industry and developing 
more effective company 
grams to insure maximum utilization 0 
skills. 

6. Selecting and developing supet 
visors and executives. 

7. Appraising top management's 
sponsibility to foremen in the face @ 
their possible unionization. 

8. Promoting a constructive employeé 
discipline. 


9. Providing prompt consideration Of 
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Ee How PROPELLAIR BLADE DESIGNS 
= Simplity Ventilating Problems 
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careful Pitch and thickness of these spe- 
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cially designed blades increase 
> Proper toward hub to provide an even air- 
flow through the entire diameter. 
Maximum air per horsepower is 
attained because the whole blade 
works, not just the tip. 
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cell CURVED ENTRANCE RING Tar Propellair installation shown in this textile mill photograph 
h equal ; offers a striking example of the manner in which Propellair blade 
uestion Another Outstanding designs solve ventilating problems, and of the remarkable economies 
—_ which they effect. 

lator Propellacr Geature In this instance the Propellair Axial-Flow, Airfoil blades use only 
will te a 3 h.p. fan load to do the work which required 324% h.p. in a pre- 
As contrasted with ordi- vious installation. Just six % h.p. extension shaft Propellair fans, 
nary straight-edge rings operating in a vertical position, exhausting from slashers and size 




































- that nah mney A \ boxes are doing a better job than was formerly achieved by a 25 h.p. 
coal nomter ti H tema a “ ¥ blower exhausting from slashers, plus a 7% h.p. blower exhausting 
ng the i Ries tides te ™~ = size boxes—an actual saving of 29% h.p. 
Propellair Fan to de- Bie > Entirely apart from the better results obtained, the big saving in 
use of liver more air per horse- dt electrical power and the proportionate reduction in operating costs 
power. This construction —(7y-- are of real importance. 
ion of ow my utilization of |) Whatever your war-production ventilating problem may be— 
capped iilncin “say Hae -t whether it involves excess dust, fumes, heat or moisture—it can be 
ting as well as the pro- ~ 4 solved efficiently and economically by Propellair ventilating experts 
othet f pelier, resulting in air- and Propellair equipment. Mail the coupon for complete information 
a fow that is at peak effi- 
‘les 0 ciency. 
‘lop J J oday ! 
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PROPELLAIR, INC., Springfield, Ohio 


Please send me complete information on Propellair Ventilating Equipment. 
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My ventilating problem involves: 





“Moving Air Is Our Business” 
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Air Express 
Rates 
Reduced — 





Effective July 15th, Air Express rates within the United States were 
substantially reduced — many reductions ranging as high as 1214%, 
depending on the weight of the shipment and the distance it moves. 
As a result, the average saving to shippers amounts to 104%. 
Increased volume of Air Express traffic stimulated by wartime demands 
on this fastest form of shipping service— accompanied by peak efficiency 
in handling—has made it possible to pass these savings along to shippers 
of air cargo. 


So now, more than ever, it pays to ship by air ExPREss! 


NOTE TO SHIPPERS: ‘To: keep costs down — pack compactly, obtaining best 
ratio of size to weight. ‘fo insure fastest delivery —ship when ready — 
as early in the day as possible. ASK for our new 1943-44 CALENDAR- 
BLOTTER. Write Department PR-10, Railway Express Agency, 230 Park 
Avenue, New York 17, New York. 












Gels there FIRST 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 











‘Srievances through a well-defined oy; 
procedure. ‘ 
10. Enhancing the cooperative relgg 
ships between management and labor 
11. Developing non-financial ingens 
for all levels of labor and management. 
12. Stabilizing wage levels, with spas 
reference to the use of evaluation a 
tool. 
13. Sharing in the responsibilities 
community, social, and racial problems 
14. Developing, as a continuous prog 
policies and plans with respect to 
war adjustments, including personne » 
quirements, the reemployment and rety) 
ing of veterans, gradual release of works 
not permanently attached to the 
market, reconversion of skills. 


YY) 


* * * 


Present and Future Manpowe, 
Problems 


Immense economic and social change 
have taken place since our entrance 
the war. Upon the extent to which 
understand these changes and adjustmeny 
depends our personal convictions op 
cerning the immediate future, according 
to Lawrence A. Appley, vice-president, 
Vick Chemical Company, and depity 
chairman and executive director, Wy 
Manpower Commission. 

Pointing out that manpower needs aml 
production loads cannot be predicted wit 
accuracy over the same periods of tim 
when a nation is fighting as when it isa 
peace, he stated, “The pattern of wa 
does not remain static. You cannot har 
millions of men fighting under vary 
and changing conditions without havag 
their needs change in terms of specifice 
tions, quantity, quality, and location. Thr 
influences manpower and __ producti 
schedules, and every change in the 
schedules is felt in every community ¢ 
the country. 

“Eleven million men taken out of th 
production line to enter the armed fore 
create an obvious hole in the producti 
capacity of the country. What is seldom 
realized is that these eleven million me 
not only create a loss in production bit 
also place a tremendous additional loa 
on the production facilities of the county 
because of their far greater need in tems 
of equipment, supplies, munitions, and 
machines of war ... . It is impossible fe 
any sane human being to conceive 
we can supply men and materials for wa 
and at the same time preserve, or et 
approximate, our civilian standards # 
living in peacetime.” 

In answer to groups and _ individual 
who criticize the indefiniteness and mail 
changes in program and activity, he si 
“Nothing would delight us more ti 
the possibility of telling every wom 
and employer in this country exactly wii 
he might expect over the next three, # 
nine, or twelve months. No one, howev 
has yet hazarded a prediction along ® 
line which he is willing to suppot® 
the point of taking the full responsibil 
for the results upon the lives of mm 
than 135,000,000 people. 

“All manpower plans and estimates ™ 
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Common-Sense 


Keonomics 


Few of us question the extent of the pent-up demand for goods that will follow 
peace in this country. It probably won’t take very long for that demand to 


npower 

3 spread over the world. 

al ch anges) 

whi The natives of Papua are seeing, for the first time, “houses that fly”. They 
sis a are finding out that a bulldozer will clear more bush in a day than a thousand 
according hand-wielded machetes. They have seen man-made ice that preserves food 


and cools drinks—on the equator. 


Such things, and hundreds like them, we can make so good and so cheap that 


needs ant 

_ bs the people of the world can’t afford to do without them. 

on it isa : , . 

» of wa It won’t be much of a job to find ways and means for trading with the whole 


inot hare 


: world, if we can make what this world wants good enough and cheaply enough. 


That will be in part the responsibility of Acme-Gridley Multiple Spindle 


Automatics—cutting more metal parts, of higher quality, in less time, at 


nunity of lower costs. 
at Our own economic thinking and planning for the future is pointed in that 
ed TOs 


roductive direction. 
is seldom 
lion men 
tion but 


ACME-GRIDLEY AUTOMATICS 
maintain accuracy at the 
highest spindle speeds 
and fastest feeds modern 
cutting tools can withstand. 


CLEVELAND ° OHIO 
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Over the 
MOIST PLANT 





WRIGHT 
bnproved Thigh Speed 


HOISTS 









ow ¢ 
OIL REGULARLY! 


In these days of shortages we don’t need to know 
how to choose a new hoist—but how to use an old 
one moreefficiently, and how tomakeit last longer. 

So—get busy with the grease gun! Where 
properly lubricated and maintained, many WRIGHT 
HoIsts have given constant, trouble-free service 
for 20 and 25 years. We have known other hoists 
to be so badly abused they were ruined in two 
years. Your wriGHT Hoist will last indefinitely if 
you treat it right. 

If your hoist is under constant use, as on as- 
- sembly line work, inspect and lubricate it at 
regular intervals. If it is subjected to intermit- 
tent service, then perhaps lubrication every three 
months and inspection every six months is suffi- 
cient. But keep your load chain well-lubricated 
at all times. A well lubricated chain will far 
outlast a dry chain. 

Conserve steel, protect machinery and main- 
tain production schedules by regular 
inspection and lubrication. 





In Business for Your Safety 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, Denver, Los Angeles, 
San Francisco, Portland, New Y 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
BRIDGEPORT, CONNECTICUT 
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subject to changing condition 
ties, physical standards required } the 
armed forces, production schedules. gn 
requirements in relation to the materia 
of war, legislation, manpower needs 
employers, dependency and occupa 
status of individuals, and so forth Th 
changes in most of these are jnfly 
by military campaigns and needs Th 
test of success in manpower plannin and 
administration is quick adaptability t, 
changes as they occur or are imminent 
“In July, 1940, there were 9,300,009 
unemployed in this country. Within the 
next few months there will be fewer 
a million regularly unemployed and they 
will be unemployable. The regular labo 
reserve is gone. New resources have to 
developed, and that which we have muy 
be used to the greatest advantage in this 
war effort.” 


Voluntary Compulsion 


To prevent the chaotic condition 9 
government and private employers’ recruit 
ing workers where they please, the mech. 
anism of War Manpower Commission 
voluntary stabilization agreements hy 
been set in motion. “The National Map 
agement-Labor Committee of the Wa 
Manpower Commission has referred tp 
these agreements as types of voluntay 
compulsion,” Appley noted. “That ma 
sound a bit facetious but it is extremely 
fundamental. If we are willing to write om 
own rules and are willing to abide by 
these rules, it is a much more pleasant 
form of self-denial than rules which ae 
promulgated by others and forced upon 
us. The only enforcement behind such 
rules is honor and loyalty and, after all 
what greater form of enforcement is ther? 

“Since the manpower situation in time 
of war requires individual sacrifices, there 
are no exemptions. If it is appreciated, 
therefore, that there must be restrictions 
upon both management and labor, it wil 
likewise be appreciated that the nature of 
those restrictions and how they will be 
administered should be worked out jointly 
by all parties affected. How much longer 
will some of us fail to accept it?” 


Intelligent Inventories 


Convinced that the answer to the man- 
power problem is the finest industrial rt 
lations program a company can devise and 
put into effect, and that the war has been 
under way long enough for a_ sufficient 
number of tested practices and methods 
to have been developed without need for 
further experimentation and guesswork, 
he pointed out that thousands of em 
ployers have made intelligent inventonies 
of their personnel and are no longer com 
fused by manpower problems. 

“If one shipyard can work with a fore 
of which 37 percent are women and at 
other shipyard has a force of which 3 per 
cent are women, one of them is wrong, 
he declared. “If physically handicapped 
can be trained to perform certain skilled 
jobs in one industry, those with similar 
handicaps can do similar jobs in another 
industry. If one organization can increase 
its production and cut down its mat 
power requirements by intelligent super 
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Snap-on Torgometers 


insure accuracy ... tell tension 


a@_ as nut is tightened! 


The only way to be certain of cor- 
rect tension is to know the tension 
. accurately . . . as the nut is tightened. In 


many operations “guesswork” tightening can cause 
endless trouble. Snap-on Torqometers make preci- 
sion tensioning as simple as reading a dial. Their 
use insures predetermined accuracy on fine assem- 
bly work, and preverts mechanical distortion in 
cylinder heads, bearings, steam flanges and trans- 
mission systems. As easy to use as an ordinary 
wrench. Their accuracy is no way affected when 
used with extension bars, universal joints, etc. 


Snap-on Torgometers are available in a wide range 


of capacities, from 150 in. lbs. to 2,000 ft. Ibs. 
Full information available on request. Write — 


SNAP-ON TOOLS CORPORATION 


8044-J 28th Avenue Kenosha, Wisconsin 
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visory and employee training, s9 cap 
others. If one employer can cut down 
absentecism and _ turnover through the 
use of certain carefully planned programs, 
other employers can do likewise . . . These 
things have all becn done, have been 
done successfully, and have been done | 
on a sufficiently large scale by a sufficient 
number of people to prove that they wil 
solve manpower problems.” 

In conclusion, Appley stated that around 
these same concepts recommended to labor 
and management to carry out on a plant 1 
basis, the War Manpower Commission 





| had built its program. All its efforts are : 
| being directed to the accurate determing. : 
| tion of manpower needs, determination of 
| manpower supply, and development of h 
| policies, plans, and actions required to f 
the supply to the need and keep it there. y 
C 
* * x 
C 
The Plant a Social Institution : 


Lt.-Gen. George S. Patton, Jr., recently 
| made the remark that in the formula for 
| victory there must be leadership and there 
must be intelligent, enterprising following, 
| Each problem must be solved with fresh- 
| mess and originality, and above all, the 
formula requires the highest degree of co- 
operation by all units. 
Referring to this statement, Charles R. 
Hook, Jr., assistant to the president, Rust 
less Iron & Steel Corporation, observed 








: ~ Pe | the similarity between an army mobilized 

OOO so | for military achievement and an. industrial 

_— yee terials, | syste bilized for all-out i 

in time, labor and ma’ | system mobilized for all-out’ economic 
© Dust Control, effecting worthwhile erat on the production schedules | achievement. 
t econom ? cognizing a” 
has been accepted asa og “ ciety vk years’ experience and — —— of the _— ~* Rig a 
of modern industrial plants. yey” the field of Modern Dust Contro worker as an individual, he urged emby 
ich give to Pangborn the leadership = many different ways ployee-management cooperation first andy 
ang y costully applied day after day—in almost as foremost as the expression of an attitudes 
are succ based on mutual respect, confidence, and: 

tries. inn : ) 
as there are indus a la of our great industrial ath eg esi o 3 i 
ocated in the hear t—effective Dus ants heretofore have not been te 
@ At a plant | unt of dus | garded as social institutions,” he said, 


k which creates 4 vast amo 


> . | 
desired but, in spite of extensive installations for | 


specializing in wor 
Control had long been 4 sel 
the purpose, the problem could m 

recently achieved with a small Pangborn c 


was installed in conjunction with the custom 


: Its were “and quite naturally so, since the mise 
be solved. Corrective adi which of industry as a basic social institution is 
loth screen Dust Colle em quite a’ recent phenomenon. As a conse- 
er's entire collection sy : quence, deep human wounds have been 
: ess of this initial installation, the company ee ple pn eller soa 
© Because of the —— neal which is pictured above. Aiac we ing to both, has occurred and great mass¢s ee 
decided to purchase air ashen plant with similar collectors an of employees now are banded together 
period, they equipped 


. ‘ : t. in unions for protection. Consequently, 
now ordered four more units for their main plan : ath 


the employee attitude toward mamage- 
: izati Pangborn equipment, 
@ This standardization on 








ration : ; 
based on actual oS | ment and toward cooperative efforts in 
value that progressive manag | particular will be influenced by union pol 


: : of the ‘ . 
experience, is proven pesanyriy eo Dust Control as obtained through icy and actions . . . 
places upon the economy ring service. | I believe we would all agree that the 
Pangborn equipment and engineering E | unions are now one of the most powe 





economic and political forces in the nation 


of our new bulletin 
i . . . The question that must be resolved 


ur P 
Send today for yo at visualize the savings 








; i lp yo ; 
sot wh aoe Modern Dust Control. is whether these two powerful groups, 
yon one organized labor and management, should 











so dissimilar that cooperation in the future 
is impossible or undesirable. 
“Much of the violence in the past has 
been predicated on the latter assumption, 
| namely that labor and management were 
| competitors for the national income and 
| that their interests were essentially op 
posed in this competition. 
“It is a false assumption. It is as false 
as the idea that the interests of officers 
| and enlisted men are dissimilar and it is 


| 
'] 
| cooperate, or whether their interests are 
| 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT | 


PANGBORN CORPORATION - HAGERSTOWN, MD. 
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TIMBER STRUCTURES INC. 
@ BUILDS FOR TODAY’S “MUSTS’” 
ngrerlehing op <*: PLANS FOR TOMORROW'S 
Y‘CERTAINTIES’” 
. Wovel. 


Today’s musts in timber construction include blimp to plant management, engineers, contractors and 
and airplane hangars, army depots, shipyards, can- architects. All are responsible for the construction 
tonments, war plants of all kinds. speed, economy, strength and permanence of roof 

To this entire field Timber Structures, Inc. has trusses and other timber structures and items sup- 





helped bring Engineering in Wood, just as it did to plied by this organization. 
lant construction before Pearl Harbor, just as it For today’s musts and tomorrow's certainties, 
will do again for the postwar building certainties we are prepared to serve you in timber and other 
of industry. structural materials. Write or wire for any specific 
Engineering in Wood is many things. Research, data on work under consideration. For informative 
design, engineering, prefabrication, transportation, literature on the jobs Timber Structures, Inc. has 
erection. All are part of Timber Structures service done, is doing, mail the coupon. 


- 












WAREHOUSE, 200’ x 300’ for Woodbury and Co., Portland, Ore. 
Roof is supported by 35-67’ trusses, constructed for 15 lb. dead load, 
40 lb, live load, plus 14,000 lb. concentration at center line of 
bottom chord and adjacent to each end of the truss. Concentration 
supports a three-point suspended traveling crane used to handle 
steel plates, shapes and bars. Architect: Richard Sundeleaf, Port- 


WORLD’S LARGEST TIMBER STRUCTURE. One of many similar blimp land. Contractor: Wegman & Son, Portland. Structural Engineer: 
tangars for the Navy which Timber Structures, Inc. has fabricated and fire- Miles K. Cooper, Portland. 


proofed. 1000’ long; 235’ wide; 185’ high, 2050 tons of steel were saved by e 

Navy’s use of modern timber design fabrication and treatment. TECO connec- 

rs and their use procedure as developed and made available by the Forest PLYWOOD PLANT, Peninsula Plywood Corp., Port 
oducts Laboratory and Timber Engineering Co., (subsidiary of National Angeles, Wash, For this 265’ x 404’ building 90-64’ trusses 
Slumber Manufacturers Association), helped greatly to make these structures were provided. Engineer: J. H. Stevenson. Contractor: A. 
tonomically possible in wood. S. Hainsworth Construction Co., Seattle. 















MARKET for Safeway 
Stores, Inc., Gresham, 
Ore. Typical of Safeway 
Markets is this 60’ x 100’ 
concrete building with 
roof trusses by Timber 
Structures, Inc. Architect: 
Barrett & Logan, Portland. 
Contractor: Knott, Rogers 
& Dunbar, Portland. 





MAIL Address 
COUPON FOR 
LITERATURE Typ 


e of building °F business -- 





Portland 
he Mississipp. qn Se i, sen 


WARD M , alee: ann 
If west of t + of the MississipP NY 
STRUCTURES ©, Seogen get oe Fone 
to 
INCORPORATE D 
Portland 8, Oregon * #+$NewYork17,N.Y. 
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by CARDOX Fire Extinguishing Performance 


Beating the U-boat menace is 
only one—the final—phase in solv- 
ing America’s shipping problem. 
Before a battle wagon, flat top, 
freighter or troopship is ready for 
its vital job on the high seas, it must 
be convoyed through shipyard fire 
hazards. 


Vital tons of shipping are serving 
the United Nations today that 
might still be only a hope except for 
Cardox Fire Extinguishing perform- 
ance that guarded them against fire 
hazards during construction. 


In addition, engineered applica- 
tions of Cardox Fire Extinguishing 
Systems are playing a vital “con- 
voying” role in war plants—large 
and small—producing such neces- 
sities as: 


Airplanes, Aviation Engines, Avia- 
tion Carburetors, Airplane Parts, 
Engine Parts, Plastics, Rubber Pro- 
ducts, Processed Fabric, Tanks, Tank 
Engines, Cold Strip Steel, Armor 
Plate, Forgings, Solvents, Motor 
Fuel, Electric Power. 





Cardox Fire Extinguishing Sys- 
tems give fast complete extinguish- 
ment. Timed, mass discharges ot 
pounds or tons of cold, inert carbon 
dioxide smother and “cool out” large 
or small fires. Since there is no 
damage by the extinguishing medi- 
um, time out for repair of plant and 
equipment is reduced to a minimum. 


In addition to producing individ- 
ual applications of Cardox Fire 
Extinguishing Systems to protect a 
wide range of war industries, Cardox 
is working with industry on new 
improvements in fire protection to 
help build a better post-war world. 


For further details, write on your 
company letterhead for Bulletin 


1193. 


CARDOX CORPORATION 
BELL BUILDING + CHICAGO 1, ILLINOIS 
| District offices in New York + Washington 
Detroit - Cleveland + Atlanta «+ Pittsburgh 
Seattle 


San Francisco + Los Angeles + 


* BUY WAR BONDS * 


-NON-DAMAGING FIRE EXTINGUISHING SYSTEMS <i 
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| organized management and labor,” hig 

















as dangerous as such an idea w ; 
the midst of battle.” “= ; 

Turning to the question of tam 
declared, “The protection of Profit 
being undermined by taxes must gp 
largely upon the development ‘of 95 
tax policy by business and gpm 
labor designed to reduce taxes on g 
to reasonable levels and to prevent Mee 
creases in such taxes. Up to now the \ 
ical policy of organized labor hag} 
largely based upon the assumption 
stiff taxes on profits did not fall on jy 
This assumption is grievously errone 
The willingness of enterprises tp 
labor obviously depends upon their j 
ment of the chances that the returp § 
the venture will cover expenses, 


Mutual Sacrifice 


“Such an understanding of mutyl 
terest is the keystone of the buwl 
we must build from the turmoil of ys { 
ent-day management-labor relations to, 1 
objective of genuine employee-may 
ment cooperation. It is the vital ‘cop 
goal’ which General Patton placed 4} 
all else.’ And as he said, it is a goal * 
of mutual sacrifices.’ 

“The fundamental reason for emy 
management cooperation is that it is pa 
of our democratic ideal. Industrial legs 
must realize that the plant has bem 
the basic social unit and that industy 
actions have social, as well as econon 
effects. We cannot, therefore, have to 
democracy without industrial democtay 


un 





* « e 





Labor and Management Hav 
Much in Common 










The organized worker looks to gover 
ment tq “balance” conditions which ¥ 
assure him of earning a decent, constan! 
improving standard of living and nott 
establish a system of political contr 0 
economic affairs. According to Robert | 
Watt, international representative, Ame 
can Federation of Labor, nething is fw 
ther from the wishes of organized wa 
earners than to establish a system of pate 
alistic government. 

“The soundest approach to the probles 
is that which relies most upon the demo 
cratic system of self-government by th 
democratically chosen representative 0 


















































clared. “. . . It is the essence of the 
ish system of industrial relations 
was operating so smoothly at the? 
break of the war that it could and 
become the structure through whicht 
British met the extreme dislocation 
pressures of an economic mobilization, 
more exacting than anything yet & 
enced in this nation. Because they 
ceeded on a basis of cooperation, they 
tained far more work for the worket 
far more enduringly than the Pop 
Front in France, where the revolutié 
Right and the extreme Left simply 
chaos and calamity. 

“I’m afraid we have not been intel 
enough to realize that American 
and industry, America’s system of 
petitive capitalism, America’s traditi@l 
private property, and America’s syst 


















































PRESSURE/ 


Rodgers Universal Hydraulic Presses have been 
purchased by many large industrial shops equipped 


mutual - Be é : . 

the bral “ Ss with large stationary presses. Engineers and shop 
noil of - : ° Z . ° 
tion ma, Se. : superintendents recognize the advantage of having a 
al Lo ae powerful portable press to take to the repair job. 

CON p Po as . 

laced ‘gh ‘ , , 
goal ‘wor Ask your mechanic what he thinks of press equip- 
- ment that can be used in any place and in any position 
al | where pulling, pressing or lifting power is needed. 
has bee . ee The Universal Press is portable and can be carried to 
t industry : oe : 


the iob and assembled around the work. 


S econom 
have tot g 4 é a &S 
cmocay, EE man ; ‘ Illustrated below is a 200-ton unit, removing bear- 


ings and sleeves from pitman of a Diamond Iron Works 
at Have SS Crusher, the job requiring 237 tons pressure. If it’s a 
+ ee Rodgers, it’s the best in Hydraulics. Rodgers Hydraulic 


one Sa Inc., St. Louis Park, Minneapolis, Minnesota. 
constant! 

nd not tt 

control 0 

Robert | 

ve, Ame 

ing is fur 
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9] prob en 
the demo 
t by th 
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ta 


Manufacturers of: Universal Hydraulic Presses - Track Press Equipment - Hydraulic Keel Benders - Hydro- 
static Test Units - Power Track Wrenches - Hydraulic Plastic Presses - Portable Straightener for Pipe and Kellys 





tell 


: Lodgers HYDRAULIC Inc. 























Step Preduction Delays 
With Conditioned Water 


Serious shutdowns due to hard water 
problems can be avoided with prop- 
erly conditioned water. Wherever 
% water is heated, wherever soap or 
soda is used, wherever there is a 
boiler, you need conditioned water. 
Refinite softeners, filters, and # her 

water-conditioning units will givé°you 4 
the conditioned water you ne “¢ 





THE REFINITE CORPORATION 


Write for free catalog 


Dark. Gomer Made Li 


101 Refinite Bldg. Omaha, Nebr. 








THE “Hoffcrafter Armored Lamp Guards‘’—the answer to your accessory 


lighting problem! In sizes from 50 to 1000 watts. Provide light under all con- ~|* 
ditions—when and where it's needed! 


Built of cantilever construction, of flat, 
electrically welded joints to assure 
90% efficiency—light in 


die-cut sheet steel, formed and shaped with 
\ one-piece strength. Yet, designed to provide 
every direction without reflection or deflection! 


The “Hoffcrafters’” will take more punishment than they'll ever get in normal 

use—will withstand shocks of falling articles, being dropped, or kicked, without 

breaking! They offer protection against bulb breakage, afford extra safety for 

arsae PR ce eliminate costly bulb replacement. Pay for themselves, again 
a 


Used extensively in shipyards, on ships, and in plants, and f fi i . 
Order your Guards today—write the .. . : “ vie i as ps 








HOFFMAN CO. 


41-43 N.PENN STREET 
YORK,PENNA. 
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free labor depend upon a basic ypj be 


tween management and labor, and th 
realization, whether we like it oy 
that labor and management have so n 
in common that joining forces is the onl 
way to preserve a free system against ter. 
mites from within. 

“All we need from government jg the 
foundation upon which labor can deal wit, 
management in a democratic equality ¢ 
influence and initiative. Workers knoy 
that regimentation of labor is the essence 
of fascism at the outset, but the regimen, 
tation of industry is usually a very coy 
and inevitable companion. 


Working Together 


“ Most labor unions welcome th 
opportunity of working with management 
Some unions take an over-optimistic yigy 
as to the extent of the opportunity whid 
it creates. Too many managements resen: 
any cooperation, or reject any Ici 





tion, on the ground that joint collabon 
tion means a sharing of the prerogative of 
management. The main handicap, hoy 
ever, seems to arise out’ of lack of unde 
standing of the job to be done. 

“We need to decide first how labor an 
management cooperation can be helpful 
Presumably management is already render 
ing its maximum supervisory function and 
exercising its maximum resourcefulness, » 
that any net gain can be expected onl 
from tapping the ingenuity, practical e 
perience, individual sense of responsibility 
and -collective self-discipline of the worker 
in the plant.” 

Referring to the general success of the 
labor-management committee experiment 
in which 2200 committees have been set 
up in war plants representing nearly five 
million workers, he saw the necessity for 








a live representative committee operating 
under a definite program in every wa 
plant, in the nation. 

“We have to do it,” he declared. “I 


g ve believe that management and labor 
* organizations are not mere privileges, but 


also constitute rights which involve tr 
sponsibilities, we shall set up a working 
partnership the nation over between man 
agement and labor. No matter how diff 
cult the job, we must do it or risk the 
gradual crumbling of the system through 
Which we know we have made greater 
progress than any other nation. 


Pattern of Democracy 


“A labor-management committee ™ 
every plant in the nation is the pattem 
of democracy in industry. It is the cute 
for bureaucracy. It is the mainspring 
the initiative, resourcefulness, and séf 
discipline of free men .. . 

“We have made mistakes in mati 
ways. Most of our difficulties are due t0 
failure to recognize the services which 
could be contributed on a voluntary bass 
by management and labor on a local, state. 
and national basis. There has been littl 
recognization of the fact that there » 
great merit in democratic representatiol 
and in utilizing the work experience of 
wage earners which is just as essential to 
the operation of our system as the fun¢ 
tions of management. We have failed t0 
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The illustration shows two GRAYSON-KENNAMETAL 6” Half- 
} Side Mills, with negative cutting angles, which milled heet-treaved 
et 4130 steel at feed of 19%4"". 


ss of the 
periment 
been set 
early five 
essity for 
operating 
very wat “The use of KENNAMETAL steel-cutting carbide to “hog” through hard steels is old stuff in 


























































r our shop; we have used only KENNAMETAL for machining steel since this carbide was devel- 
=, 4 oped. Now we have started to use the new GRAYSON-KENNAMETAL milling cutters and 
wel = have been putting them through the most rigid tests possible, and the results are amazing. 
et te “The other day | was going through the shop and stopped at one of the milling machines . . . 
working and | was startled by what | saw. A Meehanite casting job which we formerly face milled with 
en man conventional milling cutters at a 4’ feed per minute was now being milled at 30” per minute 
ow dif with the GRAYSON-KENNAMETAL cutters. Instead of a per tooth load of .oo1" to .003" 
risk the as we generally expect, the load per tooth with these cutters is .003" 
bes: to .O16". 

3 “How do these cutters stand up? . . . We formerly used high speed steel 
mills on this straddle milling job and milled 2500 parts per grind—now 
y we are getting 35,000 parts per grind with GRAYSON-KENNA- 
METAL cutters! 
ttee in “The characteristic strength and hardness of KENNAMETAL added to 
pattem the shock resistant Meehanite bodies of GRAYSON milling cutters have 
he aw produced the most efficient milling tool we have ever seen in operation. 
a a Through use of these cutters we are now tripling our milling production 
on steel, cast iron, aluminum, aluminum-silicon alloys, brass, bronze, and 
| many non-ferrous metals.” 
due to Write for complete information about these GRAYSON-KENNA- 
which METAL milling cutters. 
ry basis 
I, state, 
mn little 
na KENNAMETAL “xe 
ntation i 
nce of 
ntial to 130 Lloyd Ave. Latrobe, Pa. 
e fune Foreign Sales: U. S. STEEL EXPORT CO., 30 Church St, New York 
jiled to Trade Mark Reg. U. S. Pot. Off. (Exclusive of Canada and Great Britein) 
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BUT EASY TO HANDLE! 





Here’s four of a battery of #210 cu. ft. actual air 
Schramm Compressors, operating as a unit system 
for a large industrial plant. They're taking care of 
the variable maximum and minimum load, auto- 
matically, 24 hours a day —with minimum attention ! 

Schramm was specified because it provides 
heavy-duty, continuous operation with least atten- 
tion, upkeep and operating costs. 

Schramm Air Compressors are available with 
various types belt drives, as well as built-in motor 
drive and direct connected diesel or gasoline 
engines. Each unit is lightweight, compact, with 
capacities up to 600 cu. ft. displacement. 

Long-life features of Schramm include: mechani- 
cal intake valve... vertical piston travel and hori- 
zontal valve action...sturdy support for cylinder 
head ... and forced feed lubrication. 

Other Schramm features are likewise outstanding. 
Write today for complete details in Catalog 42-S. 








| recognize that our system isn’t wost 
unless every unit has the brains, the ey 
and the intelligence to tackle every 4 
sary job in its own backyard. 

“I honestly believe,” he concluded, 4 
this war of survival will bring deal 
security and maintain political deme 
only if we build and maintain try} 
sentative committees and councils of 
agement and labor which can andy 
bring discipline and_ self-governmengs 
trade and industry.” 





Management-Labor Education 


Because many optimistic people 
| Slowing up, waiting for the whistle. 
blow that the war is over, industry is ag 
having to tighten its belt to keep prody 
tion at peak. “Dangerous” is the wa 
| given by William L. Batt, vice-chainma 
| War Production Board, and _presidem 
SKF Industries, to the feeling of 
dence and relaxation which is begingj 
to pervade the nation. Italy seems to 
folding up, but she has had a compa 
tively small part in the war, and # 
are still some 8,000,000 well-equip 
Nazis in the field. 
| In the past three years the country 
| overcome many material shortages 
_ production bottlenecks. Looking ahem 
the problem of the next months is g 
power management. 
“Turnover is appalling,” Batt said, 
is not entirely a question of irresponsible 
workers; management must do more § 
| arouse interest and loyalty. 
“Never has the need for intelligent @ 
| operation between management, labor 
and agriculture been so great . . . Some 
managers have thought of some labx 
leaders as self-seeking thugs. The fact is 
| that management can call forth and help 
| develop the kind of labor leaders it wants 
. . . Management-labor cooperation is not 
| a skill with which men on either side ar 
| born; it is an art to be learned. Manage 
ment perhaps finds the greater difficulty in 
| learning the patience and understanding 
needed. 
“Post-war readjustments will call fo 
equal understanding between management 
| and labor. Relations to the foreign sit 
| uation and reconversion both present 
problems . . . Management and _ labor 
| have an equal interest in such public 
| questions as spending money after the wat 
to rehabilitate foreign countries, if only 
| to build them up as customers. . . 
“We can see who is going to wil, 
| but we can’t say when . . . It is up to® 
all to re-dedicate ourselves to an_ all-out 
effort . . . I know of no better way @ 
hastening the end than this rather ut 
| spectacular process of management-labor 
education.” 





| On-the-Job Training 











FACTORY MANAGEMENT and MAINTENANCE # 


THE COMPRESSOR PEOPLE | The need for more and better trainimg 
ING WEST CHESTER | for men and women on the job is becom 
| ing increasingly apparent. Managers of 
PENNSYLVANIA | war plants are being urged by regional 
266 
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SASH TROUBLES ? 


CURE THEM WITH 
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HE replacement of rotted, cor- 
roded or worn-out sash is quick 
ad easy when you do the job with 


Glass Blocks. 


No critical materials required, 


it take out the old sash. 
And fill the 


W chases if necessary. 


Install 


enings with PC Glass Blocks. 
These blocks are promptly avail- 
le. They can be installed by regu- 
masons, quickly and easily. 


* 
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PITTSBURGH | 
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GLAS 


PITTSBURGH PLATE GLASS COMPANY 
and by W. P. Fuller & Co. on the Pacific Coast 


SS OR Kia 


ss 


ae 
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But they do more than provide an 
immediate answer to sash replace- 
ment problems. ‘hey also increase 
operating efficiency in many types 
of plants. 

Here’s why: they assure plenty of 
daylight inside the shop ... they can 
even direct the daylight they trans- 
mit to areas far from outside walls. 
Their insulation value is twice that 
of single-glazed sash .. . which means 


S BLOCKS 


Distributed by 


SEPTEMBER, 1943 


0 Glos Che 


THIS TEXTILE PLANT was having sash cor- 
rosion troubles in its weaving room ... 
and wanted to replace without using 
critical materials. PC Glass Blocks were 
the natural answer. Wood chases and 
intermediate brick piers were installed 
in the openings ... and then PC Glass 
Blocks easily laid up into good-looking, 
practical panels which not only admit 
plenty of daylight, but conserve fuel and 
permit close control of temperature and 
humidity. 


they provide substantial fuel savings 
and permit temperature and hu- 


midity to be controlled within close: 


limits. This often produces a better, 
more uniform product, as well as 


reducing spoilage and rejects. 
Send the coupon—today—for ou 


free booklet showing how PC Glass 


Blocks have been used by all kinds of 
industries. 
that will interest you. 


Pittsburgh Corning Corporation 

2073-3 Grant Building, Pittsburgh, Pa. 
Please send me your free, illustrated book 

that tells how PC Glass Blocks have been used 

successfully in many industrial plants. 


Name 


It contains information 
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. » » When Time Is Vital 
Standard Conveyors Expedite Handling 


Oil is but one of many essentials of war whose handling is speeded up — in 
production and shipping — by Standard Conveyors. 


Parcels and packages, destined for soldiers at home bases or overseas, are swiftly 
handled and dispatched with the aid of Standard Conveyor equipment in many 
metropolitan post offices. 


Whatever the commodity, planned handling with Standard Conveyors assures 
uninterrupted flow and movement. 


Whatever you make or handle now — or expect to in the future — Standard 
Conveyor Company has the “know how” for the building and use 
of power and gravity conveyors to your best advantage. 

a 


Write for valuable reference 
book —''Conveyors by Stand- 
ard”’ Catalog No. FM-9. 

2 
STANDARD CONVEYOR 
COMPANY 
General Offices: 
NORTH ST. PAUL, MINNESOTA 
Sales and Service in All 
Principal Cities 
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directors of the War Manpower Comp 
sion to provide more training facia 
for persons already on their pay 
According to Chairman Paul V, 4 

this action was taken because 
received by the Commission’s B 
Training show a steady decline of ens 
ments in pre-employment courses, ; 
ticularly in communities where labor she 
ages have become acute. 

The Bureau’s reports show that at Ay 
end of April, 1942, there were 1049 
enrollments in pre-employment courges; 
public vocational schools; in April, 194 
only 49,000, and in the following mopi 
41,000. 

Although get-paid-while-you-learn ty; 
ing programs have existed in some g& 
panies since industry turned to war pr 
tion, many have been ineffectively ha 
McNutt said. Under the plan devek 
by the Bureau of Training, the region 
or area director of the War Manpowe 
Commission determines what training i 
necessary to increase production in occu 
tions essential to war production. He aly 
determines that there is no surplus , 
trained persons and that there is no asg 
ance that trainees for unpaid pre-empk 
ment courses can be secured. The WMO 
director will then arrange for paid-tyi 
ing programs, using the public vocation 
schools, plant facilities, or other center 
with the interested contractor or gb 
contractor agreeing to pay the costs, 

Trainees are men and women who met 
employment requirements. ‘Training 
given under actual or near-actual employ 
ment conditions, with comparable pay, and 
with the same materials, machines, took; 
and production jobs of the industry. Th 
hours of work are the same as those of 
industry. Jobs for trainees are arranged 
in a carefully planned sequence so thit 
they will progress from those tasks “eas 
and “less easy” to those “increasingly 
difficult” and “difficult.” Standards for 
the completed product are the same s 
those in the industry. 


Britain Shows the Way 
to Full Use of Women 


That American industry is not ye 
using its womanpower to the full § 





| strongly indicated when the accomplish 


ments of women in this country are com 
pared with those of the women of Britain 
In a small booklet put out by Bnitw 
Information Services, 50 facts aboil 
“British Women at War” are set forth: 

1. Nine out of ten unmarried Britsi 
women between the ages of 19 and 45 a 
in the uniformed forces, munitions f 
tories, or essential war work. 

2. One in four of the married womet 
is employed in wartime industry. 

3. Single women in Britain betwet 
the ages of 19 and 31 are liable to om 
scription for the women’s auxiliary fore 
but may elect to go into certain specie 
jobs in industry. 

4. All women between the ages of] 
and 45 are registered for some fonm< 
national service. 

5. British women with children of tit 
own under 14 living with them, are @ 
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are on their- way. with NEW 





Spaced ffects 


Every day bombers and fighters are assembled 
with more and more SPEED NUTS. The increased 
use of SPEED NUTS rolls them off the line 
faster and lightens them for added useful load. 
These approved self-locking aircraft nuts grip 
the screws with a DOUBLE SPRING-TENSION 
LOCK that resists vibration for the life of the 
plane. 

The tons of metal conserved with the use of 


SPEED NUTS is almost impossible to calculate. 
And the man-hours assembly time saved runs 
into millions. Over 1500 shapes and sizes includ- 
ing many new ones just released. Approved for 
most all non-structural attachments by U. S. Army 
Air Forces and Navy Department Bureau of Aero- 
nautics. Also used on trucks, jeeps and tanks. 
Write for our new book No. 185, illustrating some 
of our very latest developments. 


TINNERMAN PRODUCTS INC., 2096 Fulton Road, Cleveland, Ohio 


IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario iN ENGLAND: Simmonds Aerocessories, Ltd., London 


I N FASTER] = 





BERS and 
FIGHTERS. 
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co Select the right bearing metal for the service, follow 
- accepted methods of preparing the shell and pouring the metal, 

- keep bearings well lubricated and free from dirt and your bearing 
> troubles will become a thing of the past. While normal wear 
- is to be expected, there is no excuse for cracked, squeezed and 
_ “frozen” bearings. The five points listed below have been found 
_ to be effective in helping to eliminate common causes of bear- 
















Pour bearing metal at the cor- 
rect temperature ... the pot 









Bearing shell should be abso- 
lutely clean...free of old metal, 
oil, dirt. scale and rust. All 
‘anchor holes and grooves 
should be well cleaned... by 
hand if necessary. 













Babbitt metals are me- 
chanical mixtures and 
tend to separate if left 
alone. Stir over and over 
..-not around and around. 
To prevent cooling of 
metal in ladle, 
have pot and 
bearing close 
together. 













NEW BULLETIN cy, 
These and many other helpful hints are Oe a 
te treated at length in our new 8-page bulle- (exauase ae 
tin. Why not write for a copy today... a 
“oS no cost . . . no obligation. aa = w 















sidered as already doing work of py 
importance and are not directed to gu 
take other duties. Single women, of 
without domestic ties, are considem 
“mobile” workers, and may be og 
to leave their homes and go where kp 
is needed. 

6. By the beginning of 1943, more, 
2,000,000 women, some entirely ney , 
work, others transferred from none 
tial industries, had entered munitions » 
other key industries. ; 

7. In the Royal Ordnance Pact, 
in Britain, where guns, shells, and « 
plosives are made, 60 percent of the wo; 
ers are women. 

8. In the iron and steel industry, (4 
000 women, or 134 percent of the indy, 
try’s employees, do 950 different jobs, 

9. In the aircraft industry, 40 pete 
of the employees are women. On view) 
and inspection work, 82 percent of ty 
employees of one firm are women, 4) 
other firm has 90 percent on riveting. 0 
firm replaced 500 men by 500 women ; 
three months without any loss of outpat, 


In All Fields 


10. In the first three months of 194} 
the number of women employed in Bri 
ain in marine shipbuilding—an industry i 
which there are great difficulties in em 
ploying women—was 37 percent great 
than in the preceding three months. } 
some boiler shops women are working i 
11 different trades. In one firm wome 
take care of the complete assembly of oj 
coolers for diesel engines. 

11. British women are trained for iy 
dustrial work at government expense # 
25 training centers and 150 technic! 
colleges, in courses that last from fie 
weeks to three months. 

12. The greatest industrial reserve i 
Britain is among “immobile” women ani 
those who can undertake only parttim 
work. Over 500,000 women have r 
arranged their household responsibilities 
to become part-time workers. Two pat 
time workers have been found to p 
duce more than one full-time worke= 
often as much as 50 percent more. 

13. In the first two years of wa, 
women were recruited into British 
dustry in unprecedented numbers and st 
to routine, unskilled tasks. Since 19), 
they have been upgraded to key position. 
There is scarcely any job in the produ 
tion, maintenance, and repair of Britis 
aircraft, tanks, guns, or marine engin 
in which women do not play a vital pat 

14. British professional women—ardi 
tects, chemists, engineers, medical officer, 
lawyers, and scientists—have been mobi: 
ized for the war effort. There are 522 
women scientific assistants at the Mins 
try of Supply alone. a 

15. Behind the scenes at the Britt 
Ministry of Food, five women nutnbi 
experts aid in the battle of food prods 
tion. Women domestic science experts$ 
the Ministry’s experimental kitchens 
testing and producing new recipes 
foods in plentiful supply, or for utili 
new types of food. 

16. British women of good eduG 
with an aptitude for scientific or ™ 
nical subjects, are given six mom 
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ARMY’S MOST “POPULAR” 
ELECTRIC PLANT 
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Does This Picture 
Give You An Idea? 



























WERNER 
HYDRAULIC JACKS 


have many 
industrial 
applications 









Dual Operation of 
Two Speed Pumps is 
an outstanding and 
exclusive feature 
of 30 ton model. 






Perhaps you have never 
thought of the many uses 
you could make of 2 Hein- 
Werner Hydraulic Jack 
around your plant. Why 
not speed up war produc- 
tion jobs involving lifting, 
pressing, bending, etc. 
Applications are almost 
unlimited.Forexample,note 
the use illustrated above. 
Here, a well-known leader 
in the dairy products 
field advantageously uses 
a 30-ton capacity Hein- 
Werner Hydraulic Jack 
on a 36” Filter Press. Chae Se | 
The presses illustrated, and two other H-W Jack equipped filter 
presses in this one plant, are held closed over four hour cycles under 
pressures up to 77,000 lbs. Now the job of opening and closing the 
filter press can be done by one man in 30 seconds, whereas two men | 
required 10 to 20 minutes with the old method of gear and pinion. | 
The complete line of H-W Hydraulic Jacks includes super-power- | 
ful, easy-operating models of 3, 5, 8, 12, 20 and 30 toms capacity- 
Ask your industrial supply distributor, or write us for details. 




























HYDRAULIC JACKS 


Are Built Right and Priced Right 


HEIN-WERNER | 
| 






























training at government expense ap 
place men as draftsmen, laboratory \ 
ers, and planning assistants. q 
17. Women students are admin 
the universities only if they intend 
up work of national importange 
receiving a degree. Those enter} 
the age of 18 may remain three 
under 19, two. Medical, technical, gp 
entific students may remain longer 
necessary. 
18. Care of children of war wow 
is looked upon as the government's} 
sponsibility. Provision had been 
by the end of October, 1942, tg ¥ 
after at least 250,000 children while 
mothers were at work. : 


Welfare Watched 


19. The welfare of women factory 
ers is Closely watched, special govern 
training schemes at universities, with} 
maintenance, have been instituted fg 
cial workers to become personnel’ 
agers and factory welfare supervisors, 

20. The milkman, postman, they 
who reads the gas meter, the truck ¢ 
and the porter—tens of thousands of 
have been replaced by women. More 
105,000 women are working on the) 
ways; 7000 women are bus conductom 
London. 

21. Over half the employees in th 
British Post Office are women, 

22. Women between 174 and 40 yen 
of age are releasing men in the Army, the 
Royal Navy, and the RAF for combatant 
service by undertaking non-combatat 
duties in three auxiliary services—the aur 
iliary Territorial Service, The Women’ 
Royal Naval Service, and the Women) 
Auxiliary Air Force.. Members of. ther 
forces are serving overseas wherever British 
men are stationed. 








+ The Auxiliaries 


23. The Auxiliary Territorial Service, 
by far the largest women’s service at th 
beginning of the war, has multiplied is 
strength more than ten times. 

24. On anti-aircraft gun sites in Britain 
mixed batteries of men and women fight 
off the attacks of the Luftwaffe. To the 
women goes the responsibility of working 
out by the aid of scientific instrument 
where the gun is to be aimed; to the mer, 
the job of firing the shell. 

25. There are 63 trades in the Als 
and more than 80 percent of the aun 
aries are releasing men for other duties. 

26. The Women’s Auxiliary Air Fort 
has expanded to 78 times its original si, 
and its five initial trades have increase 
to 65. 

27. Women between the ages of I 
and 65 are attached as auxiliaries to th 
Home Guard, Britain’s volunteer defen 
army of men ineligible for the regula 
fighting forces. They perform nomcot 
batant duties such as clerical work, cooking 
and driving. 

28. In the Balloon Command, womé 
of the WAAF are in complete charge) 
many barrage balloon sites. For @ 
site manned by them at the beginnil 
1942, there are now 19. 
29. Though the duties of the Wi 
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CASTERS 


Institutions and industries have used COLSON casters for 


more than 40 years...casters built to quality—not to price. 
Today we are producing more casters than ever and they 
are available to industries and institutions essential to the 


war effort. 


Tomorrow — when VICTORY comes—COLSON will 


be able to supply casters to all of our customers again. 


* BUY U.S.WAR BONDS x 


ELYRIA, OHIO 
TERS + INDUSTRIAL TRUCKS AND PLATFORMS « LIFT JACK SYSTEMS + BICYCLES CHILDREN'S VEHICLES 
"NEEL CHAIRS «© WHEEL STRETCHERS + INHALATORS + TRAY TRUCKS + DISH TRUCKS +-INSTRUMENT TABLES 
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Dixics 
HELP SIMPLIFY 
EMPLOYEE FEEDING 


The gigantic task of feeding thousands of 
hungry men and women on the job calls 
for speed ... and many short cuts. A big, 
time-saving aid in this tremendous com- 
missary job is Dixie paper service . . . 
Dixie Cups and Food Containers. 


Pick-up and clean-up time is reduced to 
minutes with Dixies . . there is no break- 
age hazard, less noise. 


Every worker is assured a safe, clean, 
never-used-before cup and container from 
which to enjoy his meal. 


An Answer to the Help Shortage Problem 


Dixies cut dishwashing to the minimum 
. .. enable less help to swing the job... 
with less effort and in less time. 


Dixie Cups and 
Containers are 
made at _ Easton, 
Pa., Chicago, Iil., 
may, wor Darlington, S. C., 
an. 

best we're sure yo 
that way: 


“ + come 
Sam mvs! . 
y'd want it to be and Toronto Canada 











COLD DRINK CUPS 


for fruit juices, tomato 
juice, etc. 





COLD. DRINK CUPS 


for “milk and soft drinks, 


etc. 





HOT DRINK CUPS 


for coffee, tea, cocoa, etc. 


FOOD CONTAINERS 


for soups, stews, other 
hot foods 





DESSERT DISHES 


for ice cream, stewed 
ts, puddings, etc. 


DIXIE CUPS 


ONE OF THE VITAL HEALTH DEFENSES OF AMERICA-AT-WAR 


274 


FACTORY MANAGEMENT and MAINTENAM 


























do not include piloting a plane” 
categories of them actually § 
mechanics who test engines or equ; 
in test flights, and nursing ont 
flying ambulances. 

30. The Women’s Royal Naval 
though by far the smallest of the g 
has grown from 1600 in September, ] 
to over 40,000 at the end of 1947. 
are 80 different categories in whi 
“Wren” may serve. 

31. The Wrens serve only on 
except for manning motor Lull 
harbor waters. They perform 
the same duties as the WAAF’s, 

32. Although members of the § 
women’s services do not undertake § 
batant duties, they have frequently 
under enemy fire. Many women 
been decorated. 5 

33. Women, 40,000 of them, 
the Navy, Army and Air Force Inst 
canteen service for the forces, and 
120,000 serve with voluntary canteen 
ices for the forces. 

34. Women under 35 are enrd 
the Royal Observer Corps where they 
responsible work in the detection 
notification of approaching aircraft. Q 
they are stationed at lonely, isolated 

35. In the British Civil Nursing ® 
serve, a wartime service formed to mp 
vide additional nursing personnel in ae 
of need, 47,748 full-time and 19M 
part-time women workers are entdllt 
They are attached to hospitals, fist] 
posts, in shelters or rest centers, and i 
reception area services. In nursing servic 
attached to the Army, Navy, and Ai 
Force, nurses are serving at home an 
overseas with the British troops. 

36. During the Battle of Britain, og Ma 
out of every six air raid wardens was ig slved 
woman. being 


ee 


Fire Watchers Piston 





37. Working whole or part-time in the 
National Fire Service are 40,000 women. 
In each of the 11 Civil Defense regions changi 
of England and Wales is a woman fit 
officer who, in some cases, is responsible gasket 
for as many as 5000 firewomen as wil Vari 
as many part-timers. Her duties inclu aclusi 


arranging for operational exercises, tain — elir 
ing, inspection of accommodations at lIM§ consta: 
stations, and supervision of the disciploe acura 
health, and welfare of firewomen. terial 


38. Fire watching duty for women 0% direct 
tween the ages of 20 to 45 is compulsNl the shy 
for those working less than 55 howls @ capaci 


week. special 

39. In England and Wales thet #9 desired 
nearly 5000 regular and auxiliary POUR ogitat; 
women. In the auxiliary service, BAB tying } 
undertake mostly clerical work, and t% Ma 
maintenance and driving of cars. dimins 


40. Awards to civilian women and tho 
in the civil services include 34 Geoe 
Medals, 86 awards of the Order of . 
British Empire or the Empire Medal, a Portior 
173 commendations. An ; 

41. The Women’s Land Army, 9099 @bron; 
bering 5000 in 1939, has multiplied tWe%§ is built 


times. Recruited from volunteers, MMM permit; 
without agricultural experience, WO@%) ftom m 
from 17 to 40 are employed on farms, ®% out sh, 
ket gardens, and in forests. the ad) 


42. For women who are willing t0 


0 OTHER Zecsxe PUMP 


p Me n 


Gives you these 









in | unique 
PUMPING PRINCIPLE! 


A ROTOR 













Turning concentric with 
the shaft, is liquid tight 
fit in the housing. De- 
signed with a channel 
across its face forming a 
double end square cyl- 
inder which holds — 
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A PISTON 



















Of corresponding shape, 

which displaces liquid f 

through openings in the | 

side of the rotor and is Ly 
4 a er ms formed as a channel to 

| " b> _ Sn hold — 

— ; Br SON wa Soh : Only 3 moving parts — 
2 pumping members... 
provide the low cost and 


| high volumetric charac- t With a hole in the center 
ij teristics of arotary pump A forming a bearing oper- 

together with the posi- 4 ating on an offset pin 
4 tive handling character- { mounted in the cover. 























A SHUTTLE 























ng. Service 
, oh . : This discharges liquid 

. a istics of piston action. Gatuth cate ta te 

nome side of the rotor, 

‘itain, ox: Many pumping problems have been _ ness — of a relief valve placed directly 


ens wa ig Slved and liquid materials today are in the line. This type of head is so 
being handled more efficiently, more designed to be interchangeable with 
economically, without waste and with either the Variable Volume Control or 
less power by Yale & Towne’s Rotary our Standard Solid Head. 

Piston Positive Displacement Pumps. 






















— : . : All of the above pumping units may 
me in the “ding piston action permits handling pe purchased as standard pumps or as 
0 womeg "uids of various viscosities without mounted power-driven units with reduc- 
se regions changing the clearances of pumping tion gears, flexible couplings or V-Belt 
oman fir members or altering the thickness of drives according to your requirements. 


spot gaskets. 


n as Wi Variable volume control — another 





Ss aclusive feature of Tri-Rotor Pumps POSITIVE FLOW-——Whentherotor revolves, 
ses, tai — eliminates relief valves, and, at a rmoe WF A I Eww the offset relation of bearing pin to rotor 
ons at Mh constant pressure, automatically and shaft imparts reciprocating motion to 
disciple accurately adjusts displacement of ma- piston and shuttle. These two pumping 
en. trial through the discharge ports in PUMP DIVISION OF members acting by and in rotation, posi- 


omen ¥E direct proportion to the eccentricity of tively displace ae — Since — 
mpuls0 : : openings receive and discharge every 
: aie the shuttle pin from maximum to zero THE YALE & TOWNE MFG. CO. degrees, four pumping strokes overlap, 





capacity. This feature is optional for and since the areas of shuttle and piston 
specialized installation where it is Stamford, Conn., U.S.A. are equal, a smooth flow of liquid is dis- 
thet 8 desired to eliminate heating, foaming, charged into the outlet line. 
ry polo 





agitation and vapor losses of materials 
e 4 th being handled. 

: Manual flow control, also optional, 
and thos diminates necessity for variable speed 
4 Geow™ M0tors and converts the standard Var- 
er of th #ble Volume Control models into pro- 
{edal, a Portioning pumps of high accuracy. 

An integral dash-pot relief valve, 
my, au abronze valve of special construction, 
ied tw" is built into the head of the pump and 
rs, MONE Permits discharge flow to be throttled 
> We Maximum capacity to zero, with- 
rms, 5 “Wt shock or chatter. It provides all 
the advantages — including compact- 
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of production by conserving Fuel and Transpor- 
tation ... speeding production of Aviation Gaso- 
line and Synthetic Rubber . . . contributing to 
the efficiency of Man-power and Machine-power 
. . . saving metals, lumber and other vital ma- 
terials in plant construction and maintenance. 


If you have a problem in roofing, siding, flooring, 
insulation, or waterproofing, it will pay you to call 
the Carey representative. Write Dept. 31 for details. 


ASPHALT-ASBESTOS-MAGNESIA PRODUCTS 
in the Nation’s Service: 


HEAT INSULATION: Liberty 
Ships; Oil Refineries and Synthetic 
Rubber Plants; Aircraft Engine 


‘Plants; Power Plants; Chemical and 


Food Processing Plants, etc. 


BUILT-UP ROOFS: Machine Tool 
and Aircraft Engine Plants; Steel 
Mills; Waterworks; Railway Struc- 
tures; War Housing, etc. 
INDUSTRIAL FLOORING AND 
PLANKING: Docks and Piers; Pon- 
toon Bridges; Government Ware- 
houses, Power Plants, etc. 


THE PHILIP CAREY MANUFACTURING CO. 


Dependable Products Since 1873 . . . Lockland, Cincinnati 15, Ohio 


__WAR ACTIVITIES! ___ 


VER since the outbreak of World War II, Carey 
Products have aided in America’s great battle 


EXPANSION JOINT AND SUB- 
GRADE FELT: Airport Runways 
and Aprons; Roads and Bridges; Air- 
craft Hangar Floors, Industrial Plants. 


ASBESTOS-CEMENT ROOFING 
AND SIDING: Oil Refineries; Ord- 
nance Buildings and Arsenals; Chem- 
ical and Metal Producing Plants. 


OTHER ASBESTOS PRODUCTS: 
Felt for Oil Pipelines; Careyduct for 
Government Buildings, etc. 


| 











part-time work on the land near 
homes, Emergency Land Corps haye 
set up in most counties in Britain, Th, 
voluntary Land Clubs, other women 
their week-ends and holidays in § 
work, 
43. In the Women’s Voluntary Seryip 
1,015, 921 women volunteers are mo 
ized. Originally organized to aid logy 
in civil defense, they now help with #e 
work of 13 Ministries in jobs that ; 
clude such varied tasks as driving mobile 
canteens, stafing rest centers for ¢ 
bombed out, providing fresh vegetable 
for minesweeper crews, and sewing ang 
mending for troops and evacuees, 
44. Volunteer British housewives in 
three years of war, made over 4500 
of jam, 120 tons of bottled fruit, 340 tons 
of canned fruit, and nearly 150 tong gf 
pickles, which were sold to the pubis 
under the rationing scheme. During 194) 
42 they picked 200 tons of rose hips 
be made into vitamin-rich syrup for bab 
45. Half a million housewives in | 
ain received evacuees. Thousands mop 
sharing their homes with men and 
of the Services and with industrial wor 
46. British women at home collect 
age for victory. In bones and kitchen 
alone their savings amounted to 9 
500,000 tons in the first three yeany / 
the war. a | 
47. Of 750,000 voluntary collectors as 
Britain’s National Savings Campaign 
three-quarters are women. 6 
48. In addition to their war g 
British housewives must cope with the l | 
difficulties of stringent food  rationmg) 
Practically no food, save bread and fi a 
(which must be wholemeal) and vegele ame 
bles, is unrationed. -Housewives : 
learned to cook potatoes in 200 differ 
ways, to substitute dried eggs and 
for fresh, to do without cream, ice cig 
salad oil, packaged jellies, iced cakes 
imported vegetables. j 
49. Women in Britain have leameé 
make do with their old clothes, am 
repair and make over what they & 
Twenty clothes coupons issued on M 
1 would buy a girl a spring outfit co 
ing of a non-woolen dress, a slip. a 
of shoes, a pair of stockings, and @ 
of cotton gloves. She would get nog 
coupons until August. 
50. From the beginning of the 
to the end of 1942 there were 108 
civilian casualties in Britain; 18,667 & 
and 20,998 injured were women, and 5 
killed and 4465 injured were childreme 


Magazine Acquaints 
Company and Employees? 


One solution to the problem of ge 
ting company news to employees ® 
through the use of the company magaaiiy 
as a “showcase.” That is the way @% 
done at Revere Copper & Brass, Int 
Rome, N. Y. . 

“When a company is as large a 
complex as Revere,” reports J. E. Walte Y 
vice-president, personnel and labor 1a 
tions, “it is inevitable that the majomiy 
of the employees will know little about® 
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unless a positive effort is made to ; 
them. Because many Revere em 
seemed to think that the policies, 
and background of the Company » 
deep dark secicis of the ‘inner sap 
we established an employees’ 
the Revere Patriot, to serve as q 
case’ in which to display Revere $9" 
workers.” 

In the Patriot information jis 
about new developments within the ous 
pany, such as the awarding of the Amy. 
Navy E; plant processes, as far as 
regulations permit; plans for post-war de. 
velopment; the worker’s part in the 
war effort; company history; and fig, 
of employee activities. 

Necessary wartime measures are @ 
plained in the magazine to employees, the 
purchase of war bonds is urged in 
issue, using many varied approaches and 
treatments; scrap salvage, ride sharing, anti. 
absenteeism, and similar drives are fe 
quently stressed. 


Fi 


Morale Builder 


“But,” Walters points out, “an em 
ployees’ publication must do more than 
merely educate the worker or act as a trans 
mission medium for important propaganda 
if it is to hold the interest of its reades 
It must also entertain, and it must build 
and sustain employee morale.” 








“8 To hold employee interest and to stimu. 
Shorten the disability period with the new, late = aig vag ews x wee 
| vere employees, the Patriot publishes as 

faster-healing BIO-DYNE TREATMENT many names as can be readily worked into 


the copy and as many photographs as space 
permits. Special attention is given to 


EXT to reducing acci- bring to science an entirely 


dents, themselves, your new concept in healing and employee group activities such as base 
greatest concern is reducing tissue repair. They are nei- ball, basket ball, bowting, outings, and 
the time lost as a result of _ ther hormones nor vitamins, dances. When possible, one of the maga- 
accidents in your plant. but natural cellular sub- zine staff photographers covers the event 
And that’s why the newly- stances which have the power so that most of the stories are told largely 
discovered Bio-Dyne treat- to stimulate both the growth with pictures and captions. 
ment for burns is being so and respiration of living Human interest stories about unusual 
widely adopted in war-busy cells, resulting in: employees, their hobbies, accomplish 
industrial plants throughout 1. ere capil: Sealine ments, or contributions to the war effort 
America. ; : , are featured frequently, as are articles 
Soc ic hes been demon. = “ot immediate relict hom about well-known company workers and 
strated consistently in indus- — their families. 
trial burn cases, that Bio- 3. Prevention of scars where 
Dyne Ointment shortens the often they'd be expected How It's Done 
disability period, gets men : c . 
back on the job faster. Write for detailed informa- With stories originating in eight plants 


tion on the new Bio-Dyne 1 . , ee 
: ocated in five different cities, it was neces 
A sow concept in healing Treatment. Or mail the cou- sary to establish a more or less complicated 


Discovered ina world-famous pon, order a supply of Bio- news gathering organization. In every & 
research institute, biodynes Dyne Ointment, today. partment of each plant, one or mole 
department reporters have been appointed 
BIO-= DYNE Ointment paygierrins shai and relay it to a dive 
editor. His job is to assemble the local 
Manufactured by Sperti, Inc. 
Cincinnati, Ohio 








news, prepare featurettes of divisional i 
terest and see that the material from his 
division of the company is ready for id 
lication when the deadline rolls around. 
Copy then goes to the editor whose 
headquarters are in the general offices. 
k There it receives its final editing and & 
Please ship by layed out in pages. The editor also writes 


jars 15-0z. Bio-Dyne Ointment at...$ 5.50 per jar most of the feature stories which appeat 
in the publication. 


SPERTI, INC. 


Dept. F-4, Beech and Kenilworth Aves., 
Norwood Station, Cincinnati, Ohio 











jars 5-lb. Hospital Size at.......... 21.50 per jar To provide each reader with the news 
Terms: 2%—10 days—net 30 days which will be most interesting to him, 
N. yet conserve paper and printing costs, 
2 Patriot is printed in sections. Featutt 
Address stories of company-wide interest ate 








printed in a 16-page general section whi 
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V DeaKghn in TIMBER 


yr Sprecefy VECO CONNECTORS 
dl Employ a Teco Timber Fabricator 


‘Round the World—100,000 timber war and peace- 
time structures have been quickly and economically 
built with the TECO Timber Connector System of 
Construction—sponsored by the lumber industry 
since 1933. 


The TECO Split-Ring Connector spreads the load 
on a timber joint over practically the entire cross- 
section of the wood .. . brings the full structural 
strength of lumber into play. 


Write for FREE copy of “Heavy 
Timber Construction Details’”—just 
off the press. Always specify ©) 
TECO Connectors. ; 





TIMBER ENGINEERING COMPANY 


NATIONAL MANUFACTURERS OF TECO TIMBER CONNECTORS AND TOOLS 
WASHINGTON, D. C. PORTLAND, OREGON 
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In building the weapons of war and the trucks and 


ships that transport them, CM Hercules Hoists are 


at 


contributing to new records in production efficiency. 

The CM Hercules High-Speed, Spur-Geared Hoist is 
known in industry everywhere as the hoist that can “take 
it”...year in and year out. Features a shielded lift wheel 
..- load chain guides that prevent twisting or ) y slipping... 


adjustable brake... gears packed in grease and enclosed in 
dust-proof, oil-tight housing...equipped with CM “Inswell” Electric 
Weld Chain. In load capacities from 4 to 40 tons. All the advan- 


tages are detailed and illustrated in Bulletin 126E. Yours on request. 





* * * 
INVEST REGULARLY IN VICTORY—BUY WAR BONDS AND STAMPS 
* * * 


CHISHOLM-MOORE HOIST CORPORATION 


(Division of Columbus-McKinnon Chain Corp.) 
120 FREMONT AVENUE, TONAWANDA, NEW YORK 
BRANCH OFFICES: NEW YORK e CHICAGO e CLEVELAND 
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| forms the first and last eight 


the magazine. News of divisional interes 
only is printed in local sections—one 
each division—and these local sections 
bound in the center of the publication, 
this method, each employee receives 
the general news, plus the local 

his own division. He does not receive 
local news of the other divisions, — ~ 

The Patriot is distributed by mail to all 
Revere employees and to former employees 
now in the armed services. 

“Revere is so large,” Walters Stated, 
“and has its plants so widely separated 
that many of the close personal telatigp. 
ships possible in a small business hay 
been lost and the establishment of an em. 
ployees’’ magazine is simply intelligent 
management with a long-range viewpoint 
A well-conducted company publication 
foster goodwill and loyalty on the 
of management, and weld both groups 
gether with a bond of*common trust ay 
friendship. We feel that the ‘Patriot,’ our 
company ‘showcase,’ is doing its job well.” 









What the War Is Costing 
Speaking in round billions, U. S. 
hich 


expenditures* have reached a figure w 

leaves a taxpayer’s eyes bulging. From 
July 1, 1940, to June, 1943, inclusive, 
expenditures for war purposes by the 


U.S. WAR EXPENDITURES DAILY RATE 


MILLIONS OF DOLLARS JULY 1940- JUNE 1945 


a ++ 380 
300- ~—37 0 
250 + A | wo 

| 
200+ eee 
| + 160 
100+ ——+ 109 














50+ 50 

0: Sarendprnsis sao stor tisissfistsnd g 
JASON FMAM JJASONDIJ FMAMJ JASONDL FMAMd . 
1940 1941 1942 1943 


United States Government amounted to 
$110,000,000,000. 

Expenditures for war purposes for the 
fiscal year 1943 amounted to $75,100,000,- 
000 or 2.7 times as much as the $28, 
300,000,000 expended in fiscal 1942, and 
11 times as much as the $6,700,000,000 
spent in fiscal 1941. 

Expenditures for the month of June, 
1943, alone were $7,688,000,000, an im 
crease of $315,000,000 or 4 percent over 
May, 1943. : 


Post-War Lighting Exhibit 


Of interest to those in industry who are 
already looking ahead to post-war produc 
tion is a projected lighting equipment ex- 
hibition and congress. An annual affair, it 
will provide opportunity for manufactut- 
ers, wholesalers, contractors, public utili- 
ties, architects, and others to meet and 
discuss constructive developments and 
plans. 

The exhibition will be sponsored by 
the Industrial and Commercial Lighting 
Equipment Section of the National Elec- 
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SPEED: An efficient Receiving Report 

system permits checking and 
moving of incoming materials immediately. 
In typical Standard Systems, the original 
record speedily written on the spot is the 
final report; rewriting is eliminated and 
materials do not await transcribing of ac- 
cumulated records before they can move to 
the department which requisitioned them. 


gomacat Rubber Company is 
one of hundreds of leading Ameri- 
can industries now deriving the ad- 
vantages of simplicity, speed, and 
control of material provided by 
Standard Systems applied to their 
individual problems. Seiberling re- 
moved the constant threat of ma- 
terials piling up with records incom- 
plete, when they replaced a method 
tequiring the original record to be 


FORMCRAFT DIGEST D-152 explains the Seiber- 
ling Receiving Report System in complete detail, 


including the forms ‘before and after’’ and a 


Flow-Process Chart. 

Standard is the originator, in continuous business forms, 
of these distinctive marginally punched holes which are 
Marks of Identity of the continuous forms of The Stand- 
Register Company—‘‘the Forms with the Punch.” 
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INFORMATION: Complete information 


required by given cir- 
cumstances, is provided for on a properly 
designed Receiving Report. Such a system 
will establish a definite routine for han- 
dling materials requiring inspection, or im- 
mediately clearing those not requiring it. 
Guaranteed consecutive numbers create an 
audit control and a tracer record. 


transcribed by typist. A pone 
Report System handwritten on Stand- 
ard Registers reduced 7 form-han- 
dling and writing operations to 3— 
a 57.14% elimination of operations. 

You'll be interested in this case- 











NOTIFICATION: Handwritten or type- 


written, a Standard 
System provides sufficient copies, all cre- 
ated at one writing, for prompt advice to 
Production Planning and all departments 
concerned, This includes proper support- 
ing records for Accounts Payable, as to 
quantities, and acceptance or rejection— 
quickly clearing invoices for discounts. 


57.14% of ‘“‘Paperwork”’ Eliminated by Seiberling System 


story as one example of how basic 
principles of Standard’s Systems 
(handwritten or typewritten) im- 
prove control not only in receiving 
but in all material control, produc- 
tion, shipping and other functions. 


O THE STANDARD REGISTER COMPANY ®@ DAYTON 1, OHIO O 


On the Pacific Coast, address Sunset McKee-Standard Register Sales Company, 


Oakland, Calif., and in Canada, 


Crain Printers, Ltd., Ottawa, Ontario. 


O 


9 Standard Systems , 


OF INDUSTRIAL CONTROL 


< : é 
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OE Oe ae 


~~ THE STANDARD REGISTER COMPANY, 906 Albany St., Dayton |, Ohio 
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TO HELP YOUR FOREMEN MEET 
Whiley ind lanovowd PROBLEMS 


Elliott Service Co. offers 7 PRACTICAL MANUALS 


“oe — ~@ 





QUALITIES OF 
AGOOD Ross 


EDITION 


* 
Price for Set 
of 7 Manuals 


$2.65 


THE ABBOTT BALL COMPANY HARTFORD, CONN., U.S.A 


trical Manufacturers Association, 
members have been named to make 
liminary plans, looking toward the he 
of the exhibition as soon as practi 
after the war. Committee member 
D. J. Biller, Day-Brite Lighting, 
A. D. Cameron, Holophane Co, J 
M. M. Dunbar, Lighting Products, 
Phil Litner, Bright Light Reflector 
Inc.; W. P. Lowell, Jr., Sylvania F 
Products, Inc.; C. W. McDaniel, 
toria Pressed Steel Corp.; G. T. Mor 
Curtis Lighting, Inc.; S. R. Nays 
The Miller Co.; R. W. Staud, Benia 
Electric Mfg. Co. 


Design for the Future 
in Industrial Relations 


What the future relations of labor am 
management will be is a question in the 
minds of many leaders. Will their dif 
ences bog them down? Or will they o 
together on common ground and make the” 
most of combined experiences and abi 
ties? To foresee what type of industri 
relations we are going to have and wh 
types of policies should be adopted to me 
those relationships, C. L. Huston, Jam 
assistant to the president, Lukens Stee 
Company, Coatesville, Pa., suggested a 
the recent industrial relations meeting of 
the American Iron & Steel Institute that) 
an attempt first be made to predict ime 
dustry’s probable environment. In hist 
opinion, industrial relations is enter 
a new era. Although he refers specifically 
to the steel industry, his observations apply) 
to industry generally. 

Convinced that industrial relations pol. 
icies must satisfy the fundamental desires 
of the workers and make them say, “This 
is a good place to work. I like it here,” 
he stated, “Too often in recent years | 
suspect that all of us have allowed occur 
rences in the field of collective bargain 
ing to obscure the need for giving suffi- 
cient attention to policies in the broader 
field of industrial relations. Some of us 
might have felt that the unionization of 
a plant has signified the failure of all 
earlier industrial relations policies and 
techniques. Those who felt that way failed 
to perceive that unionization perhaps ful- 
filled some fundamental desires of the 
workers not supplied by existing policies 
and/or the way they were administered, 
but that unionization did not necessarily 
constitute a repudiation of those policies.” 

He suggests that there is an oppor 
tunity for industry, if it will take advan- 
tage of it, to fulfill by its own policies 
and their administration the fundamental 
desires of the workers in such a way that 
no executive need asked the question, 
“Have we lost our men’s loyalty to the 
unions?” 

After the last war, industrial relations 
emphasized such developments as employee 
safety, health, recreation, and other wel 
fare plans until the late 1930's, when 
collective bargaining became the pre 
dominant phase of industrial relations, 

| and overshadowed welfare activities. “I 
| suspect,” Huston remarked, “that many 
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“Th What’s he got that you didn’t have: 
years I 

al AMONG MANY THINGS already certain are endless human comforts begin to see what plastics can mean in the way of better houses, 
» ot nade possible by plastics . . . shoes without leather . . . hats without better cars, better clothes, better food containers . . . for your child 
roader Pflt...new kinds of suit and dress materials, as well as an almost ...and for you. 

of us Jdless number of home conveniences, that “neither moth nor rust The research which has characterized both Bake.ire Corpor- 
ion of Pith corrupt.” ATION and CarBipeE AND Carson CHemicats Corporation, Units 
he You, perhaps, think of plastics as substances which can be of UCC, has enabled them to show the way in the development 
failed § Molded into articles such as the toy in the child’s hand... or into and application of plastics and resins. 

ps ful- gitelephone hand set ... or colorful kitchen ware. But imagine be- Resins and plastics, developed during the years before the war, 


if the find that. Imagine man-made materials which can be made as _are proving of extreme importance in essential activities of today. 
— trong, pound for pound, as metal . . . or which can be spun as fine BakELITE and VINYLITE resins and plastics help to insure the un- 
wthe most delicate fibers. Imagine substances which can be made _failing performance of battleships, aircraft, and tanks. They also 


welear as crystal . . . or as colorful as the rainbow . . . as elastic and extend the service life of military clothing and equipment, and 
letible as rubber ... or as rigid as stone. hospital and surgical supplies. They are serving on all fronts. 

Imagine materials which can be made acid-resistant or weather- These resins and plastics, and the new uses for them which are 
tsistant ... shrink-proof, warp-proof, insect- or mold-proof. Im- being developed today, will be important in the peace to come. 
ine materials which are new substances in themselves, and which They are among the things which will make a better world for you. 
ko transform familiar substances like wood, cloth, paper, leather, 


ad even glass into new and more useful materials. Then you will BUY UNITED STATES WAR BONDS AND STAMPS 


ations 
“— UNION CARBIDE AND CARBON CORPORATION 
when 30 East 42nd Street [3 New York, N. Y. 


pte- 
ions, Principal Products and Units in the United States 


ae 
any MLOYS AND METALS CHEMICALS INDUSTRIAL GASES AND CARBIDE PLASTICS 
Leetro Metallurgical Company Carbide and Carbon Chemicals Corporation The Linde Air Products Company Bakelite Corporation 
NCE Haynes Stellite Company ELECTRODES, CARBONS AND BATTERIES The Oxweld Railroad Service Company Plastics Division of Carbide and Carbon 
‘nited States Vanadium Corporation National Carbon Company, Inc. @ The Prest-O-Lite Company, Inc. Chemicals Corporation 


Did You Say 
SPECIAL 


Wrenches? 


“4OTC-spéoializes in tools for 
machine and plant mainten- 
ance... heavy-duty box 
wrenches, pullers; push-pul- 
lers, giant sluggingwrenches 
and special tools ‘to order. At 
present, OTC commitments to 
U.S: Atmed Forces allow only 
for high priority needs. 

Write for Bullefin P. E. 1943. 


OWATONNA 
MACHINE TOOL COMPANY 
MAINTENANCE OWATONNA, MINNESOTA 


TOOLS 


This OTC Marine 
Wrench is 6 feet 
long: has 12 
opening, weighs 800 


lbs 
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A Type to suit eve 
INDUSTRIAL NEED 


There are many uses for Halsey Taylor fountains through- 
out industry—and there are many types specifically 
designed for the purpose. In the shop wall, battery or 
pedestal types can be installed, and there are ice-coolers 
and electric coolers to suit your needs. In the 
office Halsey Taylor fountains are not only 
varied but artistic in design. Get our catalog. 


THE HALSEY W. TAYLOR CO., WARREN, OHIO 


HALSEY TAYLOR L0“ihing Foulaint 
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a 
important.” policies, unfortunately 
decided around one or two question,» 

“These questions were: ‘Will this 
prevent unionization?’ in popes 
plants. While at plants under 
with the union, the question was. am 
this cause trouble with the union ges 
it an advantage in bargaining?’ | | 
period was marked by the breaking q 
and repairing of management’s indy 
rclations fences’ "*»~ 

In the future, he feels, a company 
adjust its policies after answering ‘ 
questions as “Do they satisfy g 
mental desire of the men?” “Do they hep 
to increase productivity?” “Do they tik 
the workers say—‘This is a good play 
to work’?” 

If employers will examine what j 
worker as a human being wants; if the 
pay fair wage scales; if they deal colle 
tively or individually with their gp, 
ployees in an orderly, systematic way; jf 
they dispel wrong ideas by frank inform, 
tion policies; if they properly train wor 
ers fo perform their assigned tasks jf 
they provide job security as far as possible 
if they encourage ideas and suggestion 
from all the workers, then they are faci 
a future of good industrial relations, 

Organized labor, on its part, with hops 
of a stable union .movement, Husty 
assumes will permit no serious excesses @ 
the part of extremists which will reui 
in reactionary measures against uniog 
and mean their subsequent rigid conti, 

Going on the basis that both sides wil 
fulfill their responsibilities, he made sey. 
eral predictions for the future. 


Forecast No. 1 


“Maintenance of Membership. In @ 
likelihood, we can expect the maintenance 
of-membership contracts to remain in effect 
on the assumption that a reasonably high 
level of employment will be maintained. 
There have been no impressive indications 
ihat individual employees object to these 
clauses, and they will probably not object 
to them so long as their earnings remait 
fairly good. Certainly the union will fight 
any movement jeopardizing its secumty.] 
It is difficult to imagine even a conserva] 
tive government administration support 
ing the employer who tries to gam & 
lease from such a fundamental part of 
union security, which the union has @& 
joyed for some time and is willing to 
strike to retain. However, the trend a 
ready in evidence ‘in certain state legis 
latures may lead to the institution of pio 
visions in  maintenance-of-membership 
clauses to insure the contract. 


Forecast No. 2 


“Industry-wide bargaining on a loa 
or national basis was already being pm 
ticed before the war by (some) indus 
tries . . . During the war an impett 
has been given to industry-wide bargainilg 
by the War Labor Board’s wage stabilize 
tion programs . . . In some of these cass 


\\ 
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OTT TI 
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the body established by the Board ® 
administer the stabilization agreement 
deal with all types of labor disputes ® 
well as with wage stabilization . . tt 
would seem logical that . . . (like) plants 
throughout the country who deal with the 
same union would eventually want to bat 
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In PRESSES too— 
HydrOILics does it 
better, faster, safer 


The advantages of the DLSC2 HydrOlLic 
Press, for numerous straightening and as- 
sembling operations, are typical of Deni- 
son’s entire line. Stroke and pressure limits 
can be set if desired, yet exact tonnage 
required for each task is available without 
adjustments... movement and power-effort 
of the ram are fully controlled by the hand- 
lever or foot-pedal control. Upon release of 
the control lever, the ram returns at once to 
full-daylight, or pre-set, opening, and is posi- 
tively held . .. there's no “drift.” For safety, 
the DLSC2 is fully enclosed, free of projec- 
tions, and has ample toe space for sure- 
footed access to the work-area. Capacities: 
25, 50, 100 and 150 tons. 


Operation is extremely simple. The ram is 
held in place hydraulically when it reaches 
the upper stroke limit, and the pump and 
motor idle, using minimum horsepower. 
Downward movement of the control lever 
causes the ram to move downward at rapid 
traverse speed, exerting minimum tonnage 
until it contacts the work. Further downward 
movement of the control lever increases the 
tonnage in direct proportion to the pressure 
exerted on the lever. Upon release of the 
control lever the ram returns immediately to 
the pre-set upper stroke limit, or to full-day- 
light opening. All principal moving parts 
operate in a bath of oil, reducing wear and 
maintenance costs. 


THIS FREE BULLETIN confains full details on the 
Denison line of HydrOILic Presses for assembling, 
straightening and bending operations. Write for 


your copy foday! 


The Denison Engineering Company 


1154 Dublin Roaa 
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DOORS THAT 
SAVE SPACE, 
TIME and METAL 











KINNEAR 
WOOD 





In spite of wartime 
limitations, you can 
get efficient, space- 
saving doors with coiling upward action 
—Kinnear WOOD Rolling Doors. Their 
durability and service have been thor- 
oughly proved on numerous installations 





for many years! 

Constructed of strong, inter-lapped wood 
slats, they coil out of the way above the 
opening, remain out of reach of dam- 
age, and require no usable floor, wall 
er ceiling space for either storage or 
operation. They offer a high degree of 
protection, and block out wind and 
weather. The illustrations show how the 
rugged curtain is assembled, and how 
it permits the door to flex without bind- 
ing. Kinnear Wood Rolling Doors are 
available in any size, with motor, man- 
ual or mechanical operation. Write for 
complete details! THE KINNEAR MFG. 
COMPANY, 1540-60 Fields Avenue, 
Columbus 16, Ohio. 


Offices and Agents ir Principal Cities 





KINNEAR 
ROLLING DOORS 
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gain as a unit with that union. We seem 
headed squarely to the same practices in 
bargaining that have long been followec 
in Britain and Sweden. 


Forecast No. 3 


“Unionization of Foremen. The re 
versal of the National Labor Relation: 
Board’s decision on organization of fore 
men may diminish interest in this question. 
However, the fact that organization for this 
group became an issue at all poimts up for 
management the advisability of making 
certain that foremen are well informed 
and realize that they are part of progressive 
management... 


Forecast No. 4 


“Grievance Procedure. As time goes by 
we are going to regard the grievance pro- 
cedure as an opportunity to get better 
acquainted with the desires of (workers) 
and those of the union . . . We should 
expect settlement of petty grievances in 





the early stages of the grievance procedure, | 
and that the joint sessions of union and | 


management representatives will spend 
more time on policies and plans for im- 
proved overall industrial relationships. 


Forecast No. 5 


“Selection and Training Procedures. 
With the application of contractual pro- 
motion, lay-off, seniority, and discharge 
provisions throughout the industry and 
the adoption of experience rating in un- 
employment insurance laws in an increased 
number of states, there is a clear trend in 





the direction of more stabilized employ- | 


ment and reduction of turnover. The steel 
industry is already giving . . . close atten- 
tion to selection and training procedures. 
In addition to normal interviewing and 
personal record practices, increasing em- 
phasis is being applied to aptitude tests, 
more comprehensive medical examinations, 
improved personal records, and merit rating 
systems. ‘Training activities are becoming 
more definite and detailed in their objec- 
tives. Training staffs may be counted on 
to work more closely in coordination with 
employment, industrial engineering, and 
regular supervisory staffs to make the 
most effective use of manpower and make 
the worker more satisfied by putting him 
on the right job for his interest and talents 
and then developing those interests and 
talents to the fullest extent possible. 


Forecast No. 6 


“Job Evaluation and Wage and Salary 
Administration. The proper classification 
of skills for production and maintenance 
jobs and for salaried positions is receiving 
increased attention . . . Upgrading will 
be conducted in as scientific a fashion as 
possible, and the individual employee will 
be provided with a clear picture of his 
normal line of promotion. In all elements 
of wage and salary administration, the de- 


sire will be to eliminate the causes of fric- | 


tion and to include the combination of 
factors needed to insure fair recognition 
of merit and experience .. . 


Forecast No. 7 


“Employee Safety, Health, and Secur- 
ity Policies. Enactment of cradle-to-the- 
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| "AUTOMAI 


a of us are working for a quick victory 


% You in your way—we in ours—are extending our- 
selves to the limit to shorten the road to victory. 


~~} 


It is obvious that materials handling is a most impor- 

s tant part of the war effort and to us is assigned the 
task of getting materials handling equipment to those 
places where it will do the most good. 


rd Naturally we regret the situation that makes it neces- 
sary for so many of our customers of long standing 

to be denied new “AUTOMATICS” for the present. Yet, 

all of us are happy to cooperate in our own way for 

in this united action comes victory. One of these days 

there will come an end to the “for the duration” period 

and “AUTOMATICS” will again be available. Mean- 

while, since we are “all out for war production” and 

your victory efforts too are being contributed—keep 

your “AUTOMATICS” going to keep materials flowing. 


FACTURERS FOR OVER THIRTY FIVE YE spelled INDUSTRIAL TRUCKS ~~ 
“AUTOMATIC TRANSPORTATION CG 


OF THE YALE & TOWNE MFG 


| 39 WEST 87th STREET CHICAGO 20, ILLINOIS 
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Don’t let slow-moving, hard to handle, ram- 
shackle floor trucks cause a slow down in your 
production line during these critical days. Be 
sure you have fast, easy moving Hamilton 
Trucks. They’re always a sound investment and 
doubly necessary in the present emergency 
when every man-hour gained means a contri- 
bution toward victory. 








BUILT 
nicgut: The Hamilton Caster & Mfg. Co. 
RIGHT? OHIO 
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This Revolutionary 
New Roof Ventilator—The 


. SWARTWOUT 
el MULTIPLE 
tia) a HEAT VALVE 


gives you large-scale building 
exhaust at Low Cost! 


Your overcrowded war-busy factory buildings need 
more ventilation — to give workers a better chance to 
produce at capacity. Get quick relief with this efficient, 
economical, easy-to-install ventilator. As wide as your 
roof, if you need it, but never more than 32” high. 








rem 






The Swartwout Company : Ventilation Specialists 


18511 EUCLID AVENUE, CLEVELAND, OHIO 








grave social security has been Proposed 
the early post-war years. Its ena 

however, by no means argues for the in: 
nation of company safety, health 

security plans. Regardless of what the 

ernment may or may not do, it jg 
the opportunity and even the Obligation 
of companies to offer employees the 
sonalized types of services that uh 
them feel theirs is a good company, 


Forecast No. 8 


“Company Information to Employes 
and Community . . . In the future mop 
and more companies will undoubted) 
adopt carefully thought-out and expand) 
information programs to explain to eg 
ployees and the communities the Com. 
panies’ policies and the how’s and whys 
of their operations. Furthermore, an jp 
creased number of concerns will probably 
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utilize attitude surveys to ascertain whethe i 


the information they are sending out 
getting over to the employees.” 


One-Third Rule 
Affects War Housing 


Regulations controlling the sale of pj 
vately financed war housing have now beg 
liberalized by a modification of the joint 
declaration of policy of WPB and th 
National Housing Agency. 

A builder may now:sell up to one-third 
of the total dwelling units in all projects 
which he has placed under construction 
in any one war housing area under WPB 
priorities applied for on or after Februan 
10, 1943. This is possible under amend 
ments to NHA general orders which have 
become effective following WPB con 
currence of the modification proposal. 

Remaining units, which must be held 
for rental, may be sold to eligible wa 
worker occupants after two months’ rental 
occupancy,,at the option of the tenant. 

Previously it was required that all pn 
vately financed war housing built under 
priorities applied on or after February 10 
be rented for four months befor sale wa 
permissible at the option of the occupants. 

According to John B. Blanford, |r. 
NHA administrator, the amendments wert 
made in the light of operating experience. 
“Without sacrificing any of the objectives 
of the war housing program, the amend 
ments are designed to stimulate privately 
financed production of war housing up 
the full quota allotments and to reduce 
correspondingly the necessary need for 
publicly financed war housing,” he said. 

The amendments do not alter the t 
quirement that occupancy of privately 
financed war housing built under priorities 
applied for on or after February 10, 
whether on a sales or rental basis, be t 
served for eligible in-migrant war workes 
for the duration of the emergency. 

The amendments also permit an eligible 
in-migrant war worker to apply for pt 


































orities to build his own house for pet 


sonal occupancy. To obtain approval, howag 
ever, the war worker must submit sat 


factory evidence to the FHA that he 2 
the bona fide intention and capacity 
build and is not trying to circumvent 

rental requirements on war housing. 
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» Westi 





=a ONTINUOUS 
Bi U/ / (5 "Installation 


Reflectors are nonmetallic with 
a multi-coat polymerized finish. 


Wing lock permits easy ‘‘twist-of- 


New one-piece, double-length hood 
. .. with two full-size reflectors . . . 
means fewer assemblies to handle 
on long continuous strip installations. 










the-wrist’’ removal of reflectors. tee 


A New Z/GA/7WE/GAH7 Luminaire 





For War Production Illumination 


Westinghouse Continuous Strip Fluores- 
cent Lighting can now be installed quickly, 
and economically, to help speed production of 
vital war materials. With this new Double- 
Reflector Luminaire, the only one of its kind 
on the market today, installation costs are 
considerably reduced—because you have 
fewer assemblies to handle. 

This luminaire comes to you completely 
assembled, and is the equivalent of two con- 
ventional Fluorescent Units. The hood (or 
chassis) is of one-piece, all steel construc- 
tion. While conforming with General Limi- 
tation Order L-78, it is rigidly built—capable 
of supporting a weight of 125 pounds at any 
point. New sliding hangers permit suspen- 
sion from any part of the hood. 

The moisture-resistant, nonmetallic re- 
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house 


PLANTS IN 25 CITIES... 2 OFFICES EVERYWHERE 


flectors are covered with a multi-coat, poly- 
merized finish which provides a reflection 
factor of 85% or more. And it requires only 
a “twist of the wrist” to remove a reflector 
for cleaning. The ballast, now externally 
mounted, provides a power factor ranging 
from 92 to 99%. 

Westinghouse Double-Reflector Contin- 
uous Strip Luminaires are available for use 
with four or six 40-watt (or four 100-watt) 
Mazda F Lamps. Any one of 117 Westing- 
house Electric Supply Company Offices or 
Independent Westinghouse Lighting Dis- 
tributors will give you full details regard- 
ing these luminaires and their installation. 
Or you can write Westinghouse Electric 
& Mfg. Company, Edgewater Park, Cleve- 
land, Ohio. 
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AND PIPE IDENTIFICATION Li | Hes] 
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A super-tough enamel providing years of dependable protection. 


Ideal for surfaces subjected to the scuffing grind of countless foot- 
steps, exposure to fumes, grime, dirt, grease, temperature extremes 


% 


Ir.oure 


PAINTS Tyat ENDURE 

















and constant washing. 


Extensively used on floors, machinery, 
dadoes and for pipe identification. Avail- 
able in 14 colors as well as Black, White 
and Clear. Write Department C for infor- 
mation today. 





AMERICAN-MARIETTA COMPANY 


Executive Offices 


43 EAST OHIO STREET * 
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‘Using Color 
to Train Womey 


FP. W. ROHDE, Chief Inspector, 5 
2, Jacobs Aircraft Engine Company, 
town, Pa. 5: 


WE HAVE BEEN USING a system 
teaching that has given us gratify 
sults in training women for works 
spectors. It was incorporated into ¢ 
gram as the result of our search for 
rapid and progressive method for § 
large numbers of unskilled workers g 
skilled trade. 
This innovation was based up 
unanimous opinion of advertising j 
that the public is “eye mindall 
mass of green labor is this eye-ming 
lic, and our premise in making our 
tions was based on the fact that, 
mindedness could sell merchandig 
could also sell the information ne 
do a job. Ordinary teaching methg 
be depended upon to acquaint sty 
with an idea, but to render th 
applicable to their working needs de 
something more than a cut-and-drig 
tem, particularly when those studen 
largely unaccustomed to study of any 
To achieve the greatest possibig 
ciency in our training methods, gi 
number of factors had to be take 
consideration—lack of confidence, j 
ity to learn, distaste for the mental 
of study, long hours of class work, 
tal fatigue, disinterestedness, and ff 
failure. Any system of teaching that @ 
eliminate a percentage of these elem@ 
was desirable, and color proved to bet 
answer to many of them. The fear: 
failure and lack of confidence in th 
ability to learn arise mostly from the si 
dent’s inability to follow the written « 
spoken word to a clear conclusion. 


Three-Phase Training 


Our training period is divided into thr 
phases: (1) Tools and gages, (2) bluepmn 
reading, and (3) engine outlines. Toolsam 
gages absorb about half of the train 
period, and the balance of the time cove 
the remaining subjects more than « 
quately. An initial training period of tw 
weeks is necessary as the minimum pend 
of time in which instructions can be pi 
erly absorbed. 

The primary interest of the tram 
inspectress, upon entering  classwil 
preparatory to the actual assigned v0 
can be summed up in two question 
“What do I have to do?” and “How # 
I going to do it?” It is during the is 
days of training that these and sim 
questions are answered and the pace 
serious industry is set. 

In adapting color to our openmg ™ 
tures, highly colored blackboard ill stn 
tions were made to handle lengthy wnt 
or oral explanations which a percenl 
of students found hard to follow. 10 
is no doubt that mental fatigue and l@ 
of concentration are due more to? 
unwillingness of the students to 4 
themselves to learning than to theit 
ability to learn. The scholastic fom 
for teaching drugs the disinterested 
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This Emerson-Electric 300 Amp. Portable 
A, C, Arc Welder has a service record of 
6000 production hours without maintenance 
expense. Photographed on the job. 














| Hours 
“000 


od on the 


USSID 


nce, j 
ental 
work, 
ind a 
that 
e ele 
| to be ti 
he fear 4 
ce in th 
ym. the st 
written ¢ 


=| Emerson-Electric Portable A. C. Arc Welders 
= | Are Built for Rugged, Dependable Service 
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ime oy Electric Products for the past 53 years are piling 
-_ “| up newsworthy performance records for Emerson- 
l 4 . ° 

um peo’ «=Electric Portable A. C. Arc Welders in hundreds of 
n bep’ =e war plants and repair shops. 

. re . x Emerson-Electric is now engaged 100 
he wf Four Sizes — Six Types. Welding Range 20-300 Sle in ye At on Rag § psi 
med wot Amp. Approved by Underwriter’s Laboratories. ment for war and war plant use. In 
question: J Tf 4 J n addition to regular products ore 
“How Available on priority ratings. Write for prices, specifi- power-operated airplane gun turrets 
ee cations and performance data. end Goes meters ter Wee 
e pac THE EMERSON ELECTRIC MANUFACTURING CO. 

J ST. LOUIS + Branches: New York « Detroit « Chicago « Los Angeles * Davenport 329 
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AVING seconds . . . minutes . . . man- 

hours rolling work past workers, is the 
fast, fluid way of producing more of anything 
at maximum efficiency. It’s your practical 
solution to the man-shortage problem. 

To do the job faster and better, Faultless 
Engineers have produced a series of Casters 
especially designed for high- 
speed production. Typical is the 
H 300-V Caster with grooved 
wheel that runs on or off grouted 
track— giving new speedand flex- 
ibility to plant production. This, 
and many other new Faultless 
products, will be foundin Catalog 
No. 155 just off the press. 

Faultless sales engineers are 
always available for consultation. 
Your request for a Caster survey 
will be promptly honored. Write 
for your copy of No. 155 Catalog. 


FAULTLESS CASTER CORPORATION 
Dept. FM-9, Evansville 7, Indiana 
Branchesin Principal Cities e Canada: Stratford, Ont. 


FAULTLESS 


INDUSTRIAL CASTERS 
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| boards were neither confusing nor mona 








| late a method* of written presentation 


| stress upon the important details and 


| view. Key points of similarity in gage 


















dent, and the only remedy with whic 
we could meet this challenge was one that 
riveted their attention by . 

Color met this challenge with 
satisfaction. The array of brillian 
ored designs that took form on the hag 





onous. Like a colored moving picture, each 
new set of designs was eagerly anticip 
and observed. The tendency toward dae 
analysis stepped up perceptibly. Alp 
without a word being spoken in exg 
tion, we found that a high percen 
the students could readily explain the, 
pose of the designs and that they enj 
exercising their ingenuity in deciph 
them. This stimulated their interest #e 
improved their powers of observation gal 
concentration. 

Simple forms, such as splines, 
drawn in cross section. The female ¥ 
was colored in brilliant yellow, the ma 
in bright blue. Then the two sepasate pany 
were drawn together as they assemble, } 
is readily discernible why a short, pertinent 
phrase or two is all that is necessary to 
make the purpose of the splines evident, 


Note—Taking a Problem 


But color alone would not have sufficed 
to impress a great number of facts inde. 
ibly upon the students’ minds. Howeve 
colorful the illustrations, written note 
were a vital necessity for study outline 
and a future reference compendium. There, 
too, we had a problem. Accurate transcrip. 
tion from blackboard notes could not be 
assured if they were written in the ordi 
nary white chalk in the usual manner. The 
tendency to omit important phrases and 
even whole sentences was a hazard we 
could not afford to ignore. In the begin- 
ning, these notes were quite lengthy and 
employed the use of much unfamiliar shop 
phraseology and detail applying to small 
items of vital importance that were im- 
perative information if the job were to be 
done well. 

It would have been possible to put 
these notes into printed form, but the 
conclusion that this would have served 
our needs for both speed and accuracy is 
faulty. The effort that each student makes 
in taking notes, transcribing them, and 
redrawing each design, serves a sound pur- 
pose within itself that printed lesson sheets 
would eliminate. 


Color Outline 


Our problem, therefore, was to formu- 


that avoided these undesirable qualities. 
To do this, we revised our phrasing, con 
structed an outline form of explanation, 
and borrowed from color again to lay 


words of warning. The results were more 
than we hoped for from many points 


were more easily identified when identical 
color was used to draw the attention to 
that likeness. 

The no-go threaded plug and ring ate 
illustrative. Both of these gages check the 
pitch diameter only. The reverse wa 
stressed with color to explain the g0 
plug and ring; each checks a different 


diameter and that difference was accenttF 
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Culling». CRANES 


will help you meet A222«2x Competition! 


lL. converting for war, many plants—particularly those 


of small or medium size—were compelled to sacrifice 
production economies in the interest of frantic speed. 
That is always the case in war. 


But when these plants convert back to peace and face 
terrific competition in postwar production they will 
have to cut manufacturing costs and still maintain a 
volume output. R & M Cranes can help them. 


Regardless of your industry, R & M Cranes can effect 
definite important savings by making possible the faster, 
more efficient handling of loads in your plant or yard. 
They can eliminate all re-handling in lifting, moving and 
placing, prevent bottlenecks at many points and slash 
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ROBBINSs«sMYERS-Inc. 


HOIST & CRANE DIVISION © SPRINGFIELD, OHIO 
In Canada: Robbins & Myers Co. of Canada, Ltd., Brantford, Ontario 


MACHINE DRIVES + FANS - 


SEPTEMBER, 1943 


fer Your Plant 


MOYNO PUMPS + FOUNDED 1878 





labor costs to the minimum. 


Now, while you are carefully planning your setup for 
postwar manufacture, is the time to have an R & M 
Hoist & Crane expert make a survey of your needs. No 
obligation is incurred and it may mean much to you. 
Depending on the size of the cranes you need, we can 
make delivery in 3 to 6 months. And whichever model 
you choose—from 1% ton to 25 tons in capacity—you 
have absolute assurance of traditional R & M perform- 
ance, dependability and economy. 

Let us arrange to have an R & M Hoist & Crane ex- 
pert call on you—or, if you prefer, let us send you our 
new 16-page Bulletin No. 825. 


rs .—------=-------- 
for Valuable 
sbout Cranes 


ROBBINS & MYERS, INC. 


.— Hoist & Crane Bulletin No. 825 I. 


4 expert call on me. 


Name.... 
Position 
Firm Name........ 


Street Address 





Hoist & Crane Division, Springfield, Ohio. 
r— Please send me new 16-page R & M 


] Please have an R & M Hoist & Crane 
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diameter and that difference was accentu- 
ated by a radical change in the color used 
in writing the explanatory phrases. Writ- 
ten side by side, the color alternation threw 
this difference into the glaring relief which 
eliminated later confusion of terms and 
pertinent facts. 


Dial Reading 

Previously we had experienced some dif- 
ficulty in teaching dial reading. This 
was entirely cleared up by matching the 
dial illustrations to the text with color. 
The appearance of a blackboard containing 
three dials and their reading instructions 
is both interesting and colorful. It is a 
frank appeal which few students ignore. 
‘rhis serves three purposes. It forces them 
to use their own heads to think out the 
solutions, prevents the indifference and 
boredom resulting from mental inactivity 
—and it teaches dial readings comprehen- 
sively. 





Plain go and no-go gages are among the | 


first that we teach. With our previous 
success in color still in mind, we made an 
interesting use of two common colors— 
red and green. The colors in themselves 
made explanation almost unnecessary; green 
for go and red for no-go were only too 
obvious, 


Threads and thread gages gave us the 


most trouble. This was caused by a num- 


ber of things—thread terminology, the | 


ERROR-PROOF Cop 
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PHOTO-COPYER 

Non-Fading F 
$ 5 500 of letters « 

e records e 
© pictures e 
Same-size copies of saything we to 18° 
Accepted as legal evidence. Eliminates; 
copying, tracing, proof-reading. Phot 
direct | tas blueprints, graphs, tracings) 
grams, receipts, shop orders—anythi 
ten, 


rinted, drawn, photogra hed, : 
uses for A-PE-CO. Needed by all depart 
Big savings. Thousands in satisfactory 


No Camera — No Darkroom — Low Cos 


Simple, fast. No focusing. Conserves j 
hours. Any office employee quickly bec 
expert. Low cost per copy, lowest invest 
in equipment. Saves other equi 
A-PE-CO on any available desk or table. 
mediate delivery. Representatives in princi 
cities and Canada. Write for A-PE-CO 


AMERICAN PHOTOCOPY EQUIPMENT (0. 


similarity of plain gages in usage and prin- 
| ciple, and the problem of differentiating 


TO INCREASE the effectiveness of the 
lighting facilities, plants built for Boeing, 
Consolidated, Douglas and North Amer- | clearly between the work and the gage. 
ican have light-colored concrete floors | With the limited amount of time at 
made with white portland cement instead | our disposal for the teaching, we could not | 
of with gray portland cement or other | allow threads to absorb more than a | 
darker materials. given number of hours. Once again, color 
Tests in Consolidated’s plant at Fort | solved our problem to an appreciable de- | 
Worth show that the white-cement floor | gree. In our diagrams we kept all the | 
compared with a gray-cement fioorinthe | thread gages in one solid color and the 
same plant reflects 61% more light to | work, whether external or internal, in 
underside of wings and provides 20‘: | another solid color. Step by step we re 


2849 N. Clark St. Dept. P-9 Chicago 14, Mini 


Be: Fight WITH WAR BONp; 











more light on vertical faces of work. 
Because it salvages waste light, a light- 
reflecting concrete floor made with Atlas 
White cement— 
> decreases shadows and dark areas; 
> makes seeing easier and quicker; 


> reduces eyestrain, headaches and 
absenteeism; 


> reduces accidents, errors, spoil- 
age and shutdowns; 


> increases quantity and quality of 
production. 
Maintenance is simple—frequent sweep- 
ing, occasional damp mopping, periodic 
scrubbing. 


lated color to the terms and phases of | 


the work until we had cut hours from 


| our teaching time and impressed upon 


the minds of the students an array of 


| clearly defined facts. 


Write for new book, “Light From | 
Floors.” It gives detailed information on | 
the value, installation and maintenance | 


of light-reflecting concrete floors made 
with Atlas White portland cement. 
Universal AtlasCement Company (United 
States Steel Corporation Subsidiary), 
Chrysler Building, New York City. 


F-F-22 


ATLAS 


WHITE CEMENT 


For Light-Reflecting Floors 
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Practice has justified the adoption of 
this procedure in teaching the use of tools, 
gages, dials, micrometers, threads, and all 
the subjects we must cover in our first 
five ‘to six training days. Proof of the 
efficiency of this method is shown by the 


results we witness after the students are | 
| placed in active service, and by the marks 


they get on their final examinations. 


“Blueprint Reading” 


The students entering our classes know | 


what a blueprint is, but most of them | 


have never seen one. To maintain our 
schedule it is necessary that we train our 
classes so that they can read nearly any 
part print in 2 to 24 days. This order was 


almost as large as it sounded until we | 


applied our acquired knowledge of “eye 
appeal” to its accomplishment. It will be 
understood that when we use the term 
“blueprint reading,” we do not use it in 
the technically accepted sense of the word, 
but only to the extent that it is needed 
in inspection work. Regardless of this fact, 
it is no small job to train a complete 
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Reduce your overhead by maintaining effi- 
cient speeds. Jones Tachometers provide 
constant check on R.P.M., miles, feet, yards, 
gallons per minute, etc., total run as well 
as speed. Innumerable industrial appli- 
cations — both fixed and portable types 
available. 


© Centrifugal type (no magnets) with 
uniform scale over entire dial 


@ Lightweight, durable; ball-bearing 
mechanism requires no servicing 


@ Low initial cost 
® Rigid inspection and calibration 


Our engineering staff will convert any 
model to meet your special requirements. 
Write for catalog. 


JONES MOTROLA SALES COMPANY 


STAMFORD, CONN. 








ANOTHER 


RUGGED 
PLASTIC 
BODY AND 
HANDLE 


Actual Size MOTOR 
OF FINEST 
ALLOY 


THE NEW STEELS 
ARO PNEUMATIC DRILL 


WitH #~Cad¢ée CASE 
FULL BALL 


Again ARO Engineering Leadership scores BEARING 
an important “first’”—bringing you this new Model CONSTRUC- 
101 ARO Pneumatic Drill with a//-plastic housing TION 
and handle! It’s today’s lightest-weight portable 
pneumatic drill—yet it packs power-to-spare and 
durability for toughest small tool production 
jobs. Its lightness makes it ideal for women 
workers. Trigger touch controls speed. 

Proved in exhaustive tests in our labora- 
tories and in numerous production lines... 1 LB. 12 OZ. 
this new ARO Pneumatic Drill meets in- WEIGHT 
dustry’s need for greater speed and less 
fatigue in round-the-clock production. 

Investigate ARO! 
THE ARO EQUIPMENT CORPORATION 
BRYAN, OHIO 


"a", e's Ya" 
OR %e" 
JACOBS 
CHUCK 


6%" 
OVERALL 
LENGTH 
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RUST-RESISTANCE 


Lead does not corrode or weather 
away through galvanic action when in 
contact with steel. Properly applied, 
a lead coating for steel sheets affords 
longer-lived protection against rust- 
ing or corrosion of the base metal. 








IT SOLDERS Saecly 


Continental LEAD-SEALED solders 
fast and easily, without the use of flux 
or acid. Less solder is required. Both 
simpler and easier than soldering 








Already new LEAD-SEALED has 
demonstrated superior properties for 
such uses as: fire doors, heating and 
ventilating equipment, chemical con- 
tainers, gasoline cans, tanks and a 
score of other products. In many in- 
dustries, Continental LEAD-SEALED 
has replaced more critical materials 


It /ahes PAINT 


The new lead-alloy coating gives an 
ideal painting surface. LEAD-SEALED 
sheets TAKE and HOLD paint and 
synthetic enamels without prepara- 
— treatment. This saves both time 
and cost in manufacturing operations. 





its Wlore WORKABLE 


Softer, more ductile, LEAD-SEALED 
sheets possess a high degree of work- 
ability. The coating serves as an effec- 
tive lubricant for dies. It withstands 

evere forming operations without 


zinc-coated sheets, there is a worth- Ss 
while saving in time and effort. I flaking or peeling. 


and actually cut costs. LEAD-SEALED 
offers advantages for many kinds of 
products. It cannot and is not in- 
tended to replace galvanized or long 
terne sheets for all purposes. Per- 
haps this new sheet is your answer 
to a better product. Write, explain 
your problems, ask for a sample. 


CONTINENTAL STEEL CORPORATION « KOKOMO, INDIANA 
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novice to be able to identify and | 
dimensions and follow blueprint y 
on, say, a cylinder head print in the. 
allowed. However, it has been dons 
to a large degree the use of color has | 
responsible for the degree of syoges 
have achieved. Our elementary bilge 
course follows well-prescriil } 
throughout with the exception of 
analysis. Print analysis is handled 
entirely visually. In other words, the 
print is drawn on the blackboard 
student’s instruction. 

First, the left-hand view is decided 
analyzed for reason, then drawn in a 
light-colored chalk. Object lines are tm 
drawn in—external lines in red; intem 
lines in blue; hidden lines in green; ag 
chamfers, radii, undercuts, etc., all ¢ 
ing individual colors. In the sw 
these colors are related to the first ¥ 
and to the part, with the result that 
a surprisingly short time we are able 
hand out a print and have the studs 
pick out the part from a table littered 
hundreds of parts. Needless to say 
dimension and projection lines are g 
carried out in color conformation, Tj 
we have quite a gallery of blueprints diay 
by these two-day students and we 
justifiably proud of them. 


G 


Engine Outline 


Where it has been expedient for - 


| give an outline course on the engi 


have found it more advisable to rely g 
eye memory than upon the technical 


| pects of the engine parts. To this ¢ 


color serves us admirably because cdl 
combinations can be used to identify mal 
parts. For example, all gears tum 
counterclockwise may be easily recogni 
in distinction to those turning clockws 
Parts that ride on other parts are ¢ 
clearly discernible. 

The method used has been to assem 
the different parts in one section and f 
draw the assembly on the board, each 
in a different color. We employ a num 
of color charts showing special assemblig 
and they are so clear that the vem 
novice can make the assembly with 


| oral instruction at all. This has work 
| excellently with the cylinder head 
| using black for the head and barrel, a1 
| various other colors for the valves, 

| guides, seats, etc. 


Our objective in giving the engine 0 


| line at all has been based on a number 
| interesting observations. An average Ch 
| does almost brilliantly with this subject 


regardless of how poorly they may ha 
done in the foregoing work. We capite 


| on this fact to teach the absolute necessilj 


for inspection to adhere rigidly to spe 
fications. It materially improves the alt 
tude of the workers towards the work wha 
they feel that they know how important 
part is and why. It may seem childish 
us, but it is true that even the ability 


| locate a part on the general blueprint a 
| know what section of the engine it 18 


adds to their pride in their work. This 
particularly true of the women, and f 
reason for this attitude is quite natum 
For them, it is conquering work wi 
they consider to be entirely masculine 


| Scope. 
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cre quite ss Sure you're busy with a -war that’s a whale of a long 
— . way from being won, but somehow you'll have to 
and the squeeze in a few minutes every day for some good, 
— hard, down to earth planning. Plans for new products, | 
eo improved products, and improvements for your plant. | 
with mg And when you plan your motor drives, we would like 
Bee . to sit in with you, because we can really help. : | 
rrel, and Take this) machine on the left for instance. It's pow- | 
oe ered by a Master unit, which is an integrally built motor, ‘ | 
a é a mechanical variable speed drive, a gear reduction 5. | 
ge clas ee ies: ‘ unit, and is supplied with a flange mounting so the. | 
ot | ae ey. G SZ whole unit fits neatly into the machine. | 
apitalia ‘a a “> It can be supplied for single phase, — 
5 a wee,’ _ ba . J or direct current operation . . . in open, fan cooled, or 
he atti be a tae : - explosion proof construction, with or without the gear 
kw unit, with or without the variable speed drive . . . with 
an ' ' -an integrally mounted electric brake, if required .. . and 
int a a its construction can be modified mechanically so that | 
= 1 Pm, its method of mounting is practically unlimited. | 
ind oo a Such wide flexibility can aid you materially in adding | 
er ~ ; (WS ~~ ¥ to the economy, safety, compactness and appearance of 
line 1 ~~ i ‘ . your motor driven products or plant equipment. P 
atin ; 
"= THE MASTER ELECTRIC COMPANY 


ANG | 
DAYTON, OHIO | 
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TO SERVE 
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TO SAVE WITH 
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CAFETERIAS 
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@ All heating and 
refrigerating equip- 
ment is complete 
within the unit— 
simply plug it into 
any electric outlet. 


@ Bringing the food to the worker is only part of the picture. Ideal Rolling 
Cafeterias do far more. 

You get 5° minus and 180° plus in the same mobile, complete, beautiful 
Ideal unit. Food can be stored indefinitely—or served hot or cold imme- 
diately as the need requires. 

Ideal Rolling Cafeterias in your plant will help workers do more, make 
food go further. The money saving isn’t so important but the food and 
time saved are priceless today. Floor space, too. 

Many standard models, designed to meet war production requirements, 
are doing a job in hundreds of leading plants today. Write for complete data. 


THE SWARTZBAUGH MFG. CO. 


TOLEDO, OHIO 


Distributed by 
THE COLSON CORP., ELYRIA, OHIO 











BOOKS 


MANAGEMENT OF MANPOWER 

Asa S. Knowles, dean, School of Business 
Administration, Rhode Island State College 
and Robert D. Thomson, associate professo, 
of industrial management, Northeastem Up; 
versity. The MacMillan Co., 60 Fifth Aye 
New York. 248 pages. Photographs, dray. 
ings, forms, charts, index. $2.25. 





Among the outstanding problems facing jn. 
dustrial managers today is the effective yy 
of manpower. This book is part of a larger 
volume on “Industrial Management,” and 
reproduced for those whose job it is to give 
their primary attention to manpower, and who 
need specific information. Chapters include 
“Organization and Morale,” “Safety and 
Health,” “Selection and Training,” “Motion 
Study and the Worker,” “Time Study,” “Job 
Evaluation,” “Merit Rating,” “Emplovee 
Compensation.” Questions and problems at 
the back of the book enable the reader to 
be sure he has mastered the text. 


SHOP MATHEMATICS 


Arthur B. Dick, B.S., M.A., Coord. 
nator, Vocational War Production Training 
for Baltimore County, Md. The Ronald 
Press Co., 16 E. 26th St., New York. 23) 
pages Drawings, index. $2.40. 

Planned for shop mathematics courses and 
vocational subjects of high school equivalence. 
Material is selected as basic and fundamental 
units for students pursuing vocational curricu- 
lums. Book is organized into teaching units 
and assignments, arranged in a definite se- 
quential order. General, divisions are: Arith- 
metical Fundamentals, Algebraic Equations, 
Geometrical Constructions, Geometrical Com- 
putations, Mechanical Applications, Practical 
Trigonometry. 


THE PSYCHOLOGY OF 
EFFICIENCY 


Arthur Gilbert Bills, professor of psychology, 
University of Cincinnati. Harper & Bros., 49 
East 33rd St., New York. 36] pages. Charts, 
supplementary reading lists, test items for te 
view, subject and author indexes. $2.75. 


Designed to tell the normal, well-adjusted 
individual, geared to a daily program of work, 
how to get the most efficient service from 
his own mental mechanism. Book discusses 
mental work as a psycho-physiological process, 
and shows its subjective aspects. A book for 
the individual reader or as a textbook for 
courses in personnel psychology. ‘l’est questions 
arranged by chapters are designed to give the 
reader an opportunity to check his grasp 0 
points covered in the text. 


BOOKLETS 





THE GRAY PLAN. Preliminary statement o 
the Gray plan for post-war reemployment. Cail 
Gray, president, Grenby Mfg. Co., Plainville, 
Conn. 39 pages. Two-page chart. No charge 


SCIENCE IN PACKAGING. Dehydration, 
moisture-proofing, packaging for overseas ship 
ment. Joseph Givner, Real Silk Hosiery 
Mills, Inc.; Charles L. Sheldon, Hood Rub 
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how to save your structures... 


afl Aannouncemen 


ten years in the making 


Four years of research in the Horn Laboratories 
with irreversible inorganic gels . . . six years of 
field proof on hundreds of structures . . . ten long 
years in all. Now the A. C. Horn Company, with 
47 years of Building Material experience, an- 
nounces WATERFOIL — the protective and deco- 
rative treatment for masonry surfaces. 


“Waterfoiling” concrete, stucco or brick sur- 
faces lengthens the life and beautifies structures. 
WATERFOIL impedes the penetration of water 
which causes reinforcing bars and mesh to rust 
and concrete to spall. 








WATERFOIL is a unique development. It is man- 
ufactured of non-critical materials. It contains 
no Linseed Oil — Casein — Resin Emulsion— 
Volatile Thinners or Cement. 


WATERFOIL becomes an integral “welded” part 
of the surface to which it is applied. No primers 
are required. 


If you have poor appearing, disintegrating 
structures in need of restoration and protec- 
tion, ask for details... Yes, you can get 
WATERFOIL without priorities. Write today. 


A.C. HORN COMPANY 


BUILDING MATERIALS DIVISION 
Long Island City (1), New York 





WATERFOIL ~ 


THE UNIQUE TREATMENT FOR EXTERIOR MASONRY SURFACES 
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Krane Kars are working im practi- 
cally every Navy Yard and Ship- 
yard building Naval vessels, in 
the country. Loading, unloading, 
transporting, 
tight quarters, under difficult con- 


stacking, etc., in 


ditions . . . speedily, efficiently, 
safely . . . 168 hours a week. 
s 

Users: Brooklyn Navy Yard; Seat- 
tle-Tacoma; Portsmouth Navy 
Yard; N. Y. Shipbuilding; Federal; 
Cramp Shipbuilding; Bethlehem 
Steel; Puget Sound Navy Yard; 
Norfolk Navy Yard; etc. 


. 


BATTLESHIP 





CRUISER 





ee OTE Tt PAE PETS 


Le 


rt 


AIRCRAFT CARRIER 


24%, 5, AND 10 TON CAPACITIES 


SILENT HOIST WINCH & CRANE CO., 899 63RD 


wm SERVIS RECORDERS ' 


This merely means: Getting more work 
out of the machines you already have. 


TT TT 
Pe oe a 


BUSY ON THE 2-OCEAN NAVY 


MINE LAYER 





DESTROYER 


MINE SWEEPER 











It's that simple. But it runs to 


gprs savings. 
8, ONE POUND OF SERVIS 






“2 RECORDER can and often 
> does save more than HALF 
. =84 ATON OF MACHINERY! 
It's being done today, 
not to save gold, but to 
save steel. Big war orders 
q tell us that. 
/J Send for our folder— 
“A Busy Plant’’ 


THE SERVICE RECORDER CO. 
1375 Euclid Ave., Cleveland, O. 


The §ervis Recorder 


fe» 2 _ ene 
y/ 4 SKHnE Clock ot Ma bi MELY 
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ber Co.; Watson Davis, Science : 
C. A. Southwick, Jr., Shellman Products 
W. W. Black, Office of the Quart 
General; F. S. Leinbach, War P. 
Board. Packaging Series No. 7. 
Management Assn., 330 W. 42nd St, 
York. 60 pages. $1. 


HANDBOOK OF PRECISION 
UREMENT, Jannson Gage Company, 
troit. 6+ pages. Photographs, d ui 
50c. 


WAGE RATES AND LIVING COSTs In 
WAR ECONOMY. Maurice §, 8 
The University of Chicago Press, Chicago, 
pages. Tables, charts. $1. 


THE KITCHEN IN WAR PRODUCTION 
Helen Hill. Wartime food hints. Public 
Affairs Pamphlet No. 82. Public Affairs Com 
mittee, Inc., 30 Rockefeller Plaza, New York 
30 pages. Charts. 10c. 


RADIO DATA BOOK. Edited by Lt. Neb 
son M. Cooke, U. S. Navy. Allied Radis 
Corp., 833 W. Jackson Blvd., Chicago, 4§ 




















































pages. Diagrams. 25c. 
THE FIGHT TO SERVE. Moral Re 
Armament and the .War. Moral Re-Armmse 


ment, Box 1735, Washington, D. C. @ 
pages. 50c. 


STANDARDS OF HYDRAULIC _INSTE 
TUTE. Test Code. Hydraulic Institute, 9% 
West Street, New York, 31 pages. Figurey 


charts. 50c. 


REBUILDING EUROPE—AFTER VIC 
TORY. Hiram Motherwell. Public Affaig 
Pamphlet No. 81. Public Affairs Committeg 
Inc., 30 Rockefeller Plaza, New York. Draw 
ings. 10c. 


EXECUTIVE PLANNING. The _ balancing 
of sales, production, overhead, and finance, 
Wallace Clark, consulting management enge 
neer. Wallace Clark & Company, Hays-Adams 
House, Washington, D. C. 22 pages. No 
charge. 
WAR STRATEGY AND POST-WAR PROB- 
LEMS. Threc lectures—War Strategy and War 
Politics, J. E. Wallace Sterling; Labor and the 
Post-War World, Arthur H. Young; The 
Beveridge Plan: A Symbol, Edwin F. Gay. 
California Institute of Technology, Pasadena, 
Calif. 59 pages. No charge. 


IDEAS THAT WORK TO WIN. Guide to 
management for establishing and conducting 
incentive measures. Industrial Incentive Di 
vision, Navy Department, 2118 Massachusetts 
Ave., N.W., Washington, D.C, 21 pages. 
Drawings. No charge. 


ACCIDENTS FACTS, 1943 EDITION. Pre 
pared by Statistical Bureau of National Safety 
Council. National Safety Council, Inc., 20 N. 
Wacker Drive, Chicago. 96 pages. Tables, 
graphs, charts, drawings. One to 10 copies, 50c. 
each; 11 to 100, 35c. each; 101 to 1000, 25¢. 
each; over 1000, 20c. each. 


MAXIMUM UTILIZATION OF _ EM- 
PLOYED MANPOWER. A check list of 
company practice. Also included a check list 
for plant management. Industrial Relations 
Section, Department of Economics and Social 
Institutions, Princeton University, Princeton, 


N. J. 46 pages. $1. 


A PEOPLE AT WAR. Life in Britain today. 

British Information Services, 30 Rockefeller 
Plaza, New York. 64 pages. Photographs, 
charts, drawings. No charge. 


TESTIMONY TO THE FUTURE. A cross 
sectional report of post-war industrial research. 
Based on a survey conducted by the NAM 
‘Research Advisory Group. National Associa 
tion of Manufacturers, 14 W. 49th St., New 
York. 20 pages. Drawings. One copy, 10 
charge; 100 copies, $6. 
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ANOTHER 


WO days after the men finished 
ramming in the bottom of this 
new 35-ton electric melting furnace, 
it was in full operation on stainless 
steel for the war assembly lines. 
Allegheny Ludlum plant capacity 
has been expanded at record pace. 
Our output of stainless steels (tool, 
valve, and other alloy steels, too) 
has been doubled, tripled, quad- 
tupled—as fast as the supply of 
alloying elements would permit it. 


Production will continue to in- 


OW’! Photo by Palmer, in an Allegheny Ludlum Plant. 


crease, but the appetite of war is 
insatiable in this critical year. It 
is imperative that the supply of 
stainless steel be made to go farther, 
by being used better. How much 
can rejects, spoilage, and all other 
forms of waste be reduced? Where 
can standard gauges, sizes and fin- 
ishes be used instead of special 
ones; low alloys substituted for high? 
@ Help us, and let us help you, to 
protect and conserve the nation’s 


supply of these vital alloys. Write 
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ker FOR THE STEEL BROTH OF WAR 


or phone us for printed data, or the 
assistance of our Technical Staff; 


ADDRESS DEPT. F-5 


Allegheny, Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLV4NIA 


A-884 Wek&D 
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ON THE 
oA: big mouthful ; _| CALENDA 


with every bite SEPTEMBER 


In dirt, clay, coal, gravel or ore you can rely | 2-4, American Institute of Electrical | 
on one of the tough, properly designed, neers, National Technical Meetips M 








Brownhoist buckets to take a full load | Lake City. H. H. Henline, Secretan 
with every bite. Extra large sheaves re- West 39th St., New York. 
duce rope wear to a minimum, Brown- 
hoist 
pend oe Lae Meeting, Minneapolis. Alden H, 
oo Bc — png Tho : Assistant Manager, 155 Sixteent 
P furth cts write N. W., Washington, D. C. 
INDUSTRIAL BROWNHOIST COR- 
PORATION, Bay City, Michigan. 23, Association of Consulting Manages 
Olfess tk Mew Yoik. Philadel. Engineers, Inc., Meeting, University 
phia, Pittsburgh. Cleveland - New York. Nathaniel W. Bameg 
avid: Chisaee. tive Secretary, 347 Madison Ave., 
ic . 


6-10, American Chemical Society, Sems 


York. 

28—30, Association of Iron & Steel Enpu 
Annual Convention, Hotel William 
Pittsburgh. Brent Wiley, Managir 
rector, Empire Building, Pittsburg 





OCTOBER 


-7, National Safety Council, 32nd 
Safety Congress and Exposition, 
Hotel, Chicago. Ned H. Dearbomj 
ecutive Vice-President, National § 
Council, Inc., 20 N. Wacker Drive) 
cago. 


18-21, American Welding Society, 
Meeting, Hotel Morrison, Chicago. Mi 
Kelly, Secretary, 33 W. 39th Styy 
York. 


18-22, American Society for Metals, 
Metal Congress and Exposition, Pa 
House, Chicago. W. H. Eisenman 
retary, 7301 Euclid Ave., Cleveland 


: . - = | 19-21, American Institute of Account 
: ae] 56th Annual Meeting, Waldorf- 
: in = Hotel, New York. John L. Carey, Secré 
[X] DEEP DRAWN STAMPINGS FACILITIES 13 E. 4st St., New York. 


« 25-29, National Electrical Manufactum 
pp Association, Annual Meeting, Wal 0 
kl METAL STAMPING For LARGE . Astoria Hotel, New York. R. J. 


i Convention Manager, 155 E. 44th 
or Small Scale Be New York. ; 


28-29, American Institute of Mining 


WAR TIME : ‘Se “neers & American Society of Mech 


Engineers, Joint Fuels Conference, 


1X] WELDING PRODUCTION liam Penn Hotel, Pittsburgh. Ti 








x] POWER BRAKE WORK 


Maloney, Assistant Treasurer, 29 W. 
St., New York. 


Ee Bi oe esas a hee Pet BE Bs at 3 
NOVEMBER 
10-11, Industrial Hygiene Foundation a 
America, Inc., Eighth Annual Meet 
Mellon Institute, Pittsburgh. 0 il 
McMahon, Managing Director, 4400 Bi 
Ave., Pittsburgh. 
, Association of Consulting Man re 
Engineers, Inc., Annual Meeting, 
sity Club, New York. Nathaniel | 
Barnes, Executive Secretary, 347 Madi 
Ave., New York. 


Spinnings up to 85” diameter! Up to 16” stroke! INDUSTRIAL HYGIENE COURSE 


; : 1 October 19-21, Continued Education 
Stampings -? to 350 ton pressure! Send blueprints or phone for representative in industrial hygiene for plant safety # 


sonnel. H. E. Miller, Chairman, Plan 
Committee for In-Service Training 
f u M M E R € i A a M E TA t P RO D u Cc T Ss ¢ Oo. for Plant Safety Personnel, Universit 


2257 W. St. Paul Ave. CHICAGO, ILL. Phone ARMitage 1123 remy -— of Public Health, 
rpor 1c 
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